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MPERATIVE NECESSITY demands nation-wide conserva- 

tion of those portions of our food crops which have heretofore 
been permitted to go to waste. A considerable portion of this 
wasted food material is made up of perishable fruits and vegeta- 
bles produced in home gardens and fruit plats in excess of the 
immediate needs of the producers and in the absence of accessi- 
ble markets for the surplus. 

Drying offers a simple, convenient, and economical method 
for preserving food materials and permits the carrying over of the 
surplus into periods in which fresh fruits and vegetables are 
expensive or unobtainable. 

Success in drying depends upon the observance of a few funda- 
mental principles, and the quality of the product depends upon 
the care exercised in the selection of the raw material, upon 
proper preparation for drying, and upon careful control of the 
temperatures rather than upon the particular type of evaporating 
apparatus used. 

In districts which normally have a rainless period coinciding 
with the ripening period for fruits and berries, these crops may 
be successfully dried in the sun or by means of glass-covered 
solar driers. In regions which do not have such favorable cli- 
matic conditions, driers employing artificial heat must be used. A 
number of driers are described and directions for their construc- 
tion given in this bulletin. The smaller sizes are adapted to the 
needs of the individual home and are designed to care for the 
surplus of garden products and fruits from the home grounds. 
The larger types are suited to the needs of individuals or com- 
munities having a considerable surplus of perishable crops. 
Wherever possible, the members of a community should cooper- 
ate in constructing one of these larger types. All the driers de- 
scribed have been thoroughly tested in practice and are such as 
may be constructed at very moderate expense from materials 
everywhere available by anyone who can use ordinary tools. 

Directions for the preparation, drying, and subsequent storage 
and care of the dried products are given fully for each of the 
more important fruits and vegetables. 
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FARM AND HOME DRYING OF FRUITS 
AND VEGETABLES 


POSSIBILITIES AND LIMITATIONS OF DRYING 


RYING is an important means of preventing loss of 
perishable foods. The war has brought to our people 
a general realization of the value of those food mate- 
rials whose annual loss has heretofore been disregarded 
and of the necessity for putting an end to such waste. 
We had almost forgotten that the unused surplus of 
our gardens and orchards has a food value, pound for 
pound, as great as that of the portion which we are able to consume 
immediately, and it has required the stern teaching of necessity to re- 
mind us of that fact. We now have definitely before us the task of 
learning methods of conservation of vegetables and fruits which have 
long been familiar to most of the world, as they were to our parents, 
and which are new only tous. When we have learned these methods 
thoroughly and have applied them to the preservation of the great sur- 
plus of fruits and vegetables everywhere produced by small home gar- 
dens and orchards, we shall find that our food supplies in the country 
at large are very materially increased in both variety and quantity. 
To have available in the home a supply of such foodstuffs considerably 
reduces the cost of feeding the family, renders it in some degree inde- 
pendent of variations in the supply of foods in the markets, and at the 
same time permits a broadening and enrichment of the dietary which 
is a very substantial aid in the preservation of good health. 

For preserving perishable foodstuffs, one of two general methods 
may be pursued. One of these consists of heating to destroy decay- 
producing organisms, and sealing. This is what we do in canning. 
The other removes so much moisture from the material that organisms 
are not able to grow and multiply in it. This is evaporation or dehy- 
dration. In the case of any particular material, judgment must be 
exercised in determining whether it shall be dried or canned. 

Drying has the very great advantages that the product has a weight 
only one-fourth to one-ninth that of the fresh material; that there is a 
very considerable reduction in bulk, due both to actual shrinkage and 
to the fact that all portions not actually fit for food are removed; and 
that the dry material may be stored almost indefinitely without danger 
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of deterioration and without the use of expensive special containcrs, 
At the same time it must be understood that evaporation has very 
definite limitations and that it is not applicable by any means to all 
fruits and vegetables. There are a considerable number of fruits and 
vegetables which it is not advisable to attempt to dry, either because 
they undergo changes in drying which render them unpalatable or 
because they deteriorate rapidly after drying; also, there are a con- 
siderable number of vegetables which are so readily kept for long 
periods in storage, either in out-of-door storage pits or in an ordinary 
cellar, that any labor expended in drying them under any usual 
conditions would be wasted. Hence, this publication confines its dis- 
cussion of drying to a limited number of fruits and vegetables which 
are not readily kept in storage and for which methods of drying have 
been so thoroughly worked out that the amateur has only to follow 
directions with a reasonable degree of care and intelligence in order 
to be sure of success. 

The equipment described in the following pages has been thoroughly 
tested in practice, and in so far as possible is of simple, inexpensive 
character, easily built at home and designed to give maximum capacity 
with minimum costs of construction and operation. The purpose in 
view has been not merely to describe methods for the conservation of 
food; it has been considered essential to make sure that the product 
obtained shall be worth more than has been expended in saving it. 


FUNDAMENTAL PRINCIPLES OF DRYING 


Most failures in drying are due not so much to imperfections in 
the equipment used as to the failure of the operator to understand a 
few fundamental principles which must be kept clearly in mind if the 
work is to be successful. The purpose in view in drying any food ma- 
terial is not merely the removal of sufficient water to insure good keep- 
ing; it is equally important to preserve all the food value of the product 
with as much as possible of the natural flavor and cooking quality char- 
acteristic of the raw material. This double purpose can not be success- 
fully accomplished unless certain guiding principles are kept in mind. 

The air at the earth’s surface is capable of taking up and holding 
as water vapor considerably larger quantities of moisture than are ever 
present in it; that is to say, the free atmospheric air never becomes 
completely saturated. Consequently, any wet material exposed freely 
to the air will ultimately become dry, since the liquid water covering its 
surface will be converted into water vapor and taken up by the air. 
The rate at which this will occur will depend upon the temperature of 
the air and upon the percentage of moisture already present in it when 
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brought into contact with the material. if the air remains at constant 
temperature and is undisturbed by currents, the loss of water from the 
material will go on very slowly, as the air nearest the wet surface will 
soon become almost saturated and can take up more water vapor only 
as that which it already holds is lost by diffusion outward and upward 
into layers of drier air. If the air be kept constantly in motion, hov- 
ever, the drying will be greatly hastened, as the moving air current 
will displace the blanket of moist air surrounding the material as 
rapidly as it is formed and bring in drier air to replace it. If the tem- 
perature and moisture content of the air used are both constant, the 
rate of drying will increase proportionally as the rate of movement of 
the air is increased, until a point is reached at which water can not 
pass from the interior to the surface of the material as rapidly as the 
air is able to take it up, when the surface will become dry even though 
the interior is still nearly saturated. The effect of a brisk breeze in 
hastening the drying of the surfaces of muddy fields after a rain is a 
familiar illustration of this principle. 

Drying is also hastened by raising the temperature of the air. The 
amount of water vapor which a given volume of air can absorb before 
reaching saturation depends upon the temperature and is practically 
doubled by every increase of 27 degrees in temperature. In other 
words, if a quantity of air be warmed from 60° to 87° F., its moisture- 
carrying capacity is doubled; if the heating be continued until a 
temperature of 114° is reached, the moisture-carrying capacity is again 
doubled, becoming four times what it was at 60° F. Further heating 
produces further increases in the same proportion, until a point is 
again reached at which water is vaporized at the surface more rapidly 
than it is replaced by movement outward from the interior of the 
material, when the process will, of course, be slowed and stopped by 
the drying out of an outside layer, which will then retard the escape of 
moisture from the tissues beneath it. 

There are therefore two ways in which the rate of drying can be 
increased, namely, by increasing the temperature of the air or by 
quickening its rate of movement over the material to be dried. Eco- 
nomical drying is secured by combining the two and forcing currents 
of heated air over the material at such temperature and rate of move- 
ment as will remove moisture from the surface as rapidly as it can 
move outward from the interior of the fruit or vegetable being dried. 
When this point has been reached, any expenditure of heat in further 
warming the air or of force in driving it is, of course, wasted. 

Generally speaking, flavor and cooking quality are best preserved 
by rapid drying. Fruits and vegetables arc living things; when their 
flesh is opened up to the air, as occurs in peeling and slicing, a number 
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of chemical changes in the tissues immediately begin. If the materia] 
is to retain its natural appearance, color, and flavor, these must be 
checked. Some of these changes produce darkening and discoloration 
of the tissues; others break down the pigments present, causing the 
fading of the characteristic colors of the material; and still others affect 
the flavoring substances present, producing decrease or loss of the 
constituents which give the fruit or vegetable its characteristic flavor, 
Other accompanying but slower changes result in the partial destruc- 
tion of the sugars and proteins of the material, sometimes accompanied 
by the production of new and undesirable flavors and odors. While 
these changes are in part spontaneous, many lower organisms, uni- 
versally present in the air and upon foodstuffs—bacteria, yeasts, and 
molds—which produce similar but much more rapid decomposition, 
are certain to begin growth in the material as soon as the removal of 
the protecting peel gives them access to its interior. Consequently, 
processes of decomposition begin as soon as the fruit or vegetable is 
opened to the air and will continue until the greater part of the mois- 
ture present is removed unless special means are employed to arrest 
them. This decomposition would be immediately stopped by raising 
the temperature of the material to 175° or 185° F., but it is not pos- 
sible to do this without causing injury. The rapid heating to this 
temperature in dry air of freshly cut slices of a succulent fruit or 
vegetable causes bursting of the cell membranes by expansion of 
their contents and permits the escape of water, which carries with it 
dissolved sugars, salts, and flavoring substances, thus reducing both 
the palatability and the food value of the product. Consequently, 
only moderate temperatures can be employed, and unfortunately all, 
or practically all, the changes under discussion are not only allowed 
to continue but are actually hastened when the temperature of the 
fresh water-filled material is raised to the limit beyond which burst- 
ing and dripping will occur. To arrest these changes and to preserve 
the natural colors and flavors of the material it is necessary to resort 
either to blanching or sulphuring, both of which are discussed else- 
where. 

It follows from the foregoing statement that rapid drying can not 
be secured by the employment of high temperatures with fresh water- 
filled material. Nor can material already partially dry be subjected 
to high temperatures, as scorching and charring will then occur. The 
best temperature for drying is therefore the highest which can be 
employed without danger of injury in either of these ways, since the 
drying will thus be made most rapid. What this highest possible 
temperature may be is determined in the case of any particular fruit or 
vegetable by its physical structure, chemical composition, and water 
content. As the different fruits and vegetables show very wide varia- 
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tions in these respects, there is no single best temperature for general 
use with the various products; heat treatment which would be perfectly 
safe with potatoes or carrots would be utterly ruinous if applied to such 
fruits as raspberries and peaches. For this reason it has been necessary ne 
to determine experimentally for each of the different materials the a 
range of temperatures which may be employed without injury These 
are given on subsequent pages. The operator of a drier should be pro- 
vided with a dependable, accurate thermometer, which should be 
placed in the drier and kept under frequent observation, as any 
attempt to trust to inexperienced judgment as to temperatures in the 
drier is likely to result in damage to the material. 

In drying any food material it is absolutely indispensable that pro- 
vision be made for the prompt removal of moisture from the apparatus 
by a constant inflow of air. The reason is obvious; if the material be 
placed in a closed box and heated the confined air will very quickly 
become saturated and no more water can escape from the material. If 
the heating is continued, the material will literally be cooked in its own 
juices, since the water content of the products which we dry ranges 
from seven-tenths to more than nine-tenths of their total weight. 
Therefore, a drier can be efficient only in the degree that its construc- 
tion provides for constant removal of the moisture given off by its 
contents. 

Success in drying, therefore, depends upon the stopping by suitable 
means of the series of changes which begin as soon as the material is 
cut into pieces and exposed to the air, the employment of a tempera- 
ture sufficiently high to prevent the growth of organisms—yet not so 
high as to produce the bursting of cells and loss of juices in fresh 
material or the scorching of that which has lost most of its water—and 
the provision of an adequate circulation of air for the prompt removal 
of the water vapor given off. Simple as these principles are, they 
have been discussed at length for the reason that most failures or 
poor results are due to the neglect of one or more of them 







































METHODS AND EQUIPMENT FOR DRYING 







CHOICE OF A METHOD 






Wherever climatic conditions make it possible, sundrying is the 
least expensive method of preserving foodstuffs. Successful sundrying 
demands that a rainless season of bright sunshine and high temperature 
coincide with the period at which the crops to be dried are maturing, 
and the extent to which sundrying can be carried on in any district is 
determined by the length of its rainless midsummer and autumn period. 
Ideal conditions for sundrying all fruits, both early and late, are found 
in the interior districts of California, where sundrying has become an 
64710°—18—Bull. 984——2 
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industry of large proportions, and throughout the Southwest. In the 
intermountain region of the Northwestern States, over the larger part 
of the Great Plains area, and in all but the coastal portions of the 
Southern States, the sundrying of such early-maturing fruits as berries, 
cherries, apricots, and peaches is everywhere possible. In much of 
this territory, warm rainless weather usually continues sufficiently far 
into the autumn to permit sundrying of such late-maturing fruits as 
apples, pears, and plums, as well as of such vegetables as sweet corn, 
pumpkin, andsquash. Outside these areas and in any region in which 
the late summer and early autumn are characterized by frequent rain- 
fall or periods of low temperature and high humidity it will not be wise 
to depend wholly upon sundrying, as a few days of rainy weather may 
cause the loss of a large amount of valuable material. 

As ordinarily conducted, sundrying in the open air has the disad- 
vantage that the drying material is exposed for a ecnsiderable length 
of time to the visits of insects which deposit their eggs in it and also to 
dust borne by air currents. Insects may be excluded by providing the 
trays in which the material is dried with covers of mosquito netting, 
tacked tightly in place over the top, but such covers do not wholly pre- 
vent the entrance of dust. Both dust and insects are excluded if one 
of the glass-covered solar driers described in a subsequent paragraph is 
employed, and a device of this character should be used in any district 
in which high winds carrying much dust prevail during the drying 
season. 

The use of artificial heat in drying has the advantage that the work 
is thereby made independent of weather conditions and that it is pos- 
sible to dry a considerable number of foodstuffs which ordinarily can 
not be dried in the sun; for example, winter varieties of apples, prunes, 
and such vegetables as potatoes and carrots. It has the disadvantage 
that it requires close supervision in order that overheating and subse- 
quent injury to the material may be avoided, but if the work is proper- 
ly done the products will retain their natural appearance and flavor to 
a reater degree than it is possible to secure in sundrying. The process 
is more expensive than sundrying, since an evaporator must be con- 
structed or purchased and a supply of fuel provided. For the indi- 
vidual family the investment represented by the evaporator need not 
be a burden; anyone who can use ordinary tools can construct in spare 
time and with a trifling outlay for material any one of the cookstove 
driers herein described, while the heat of tlhe stove or range employed 
for cooking can be utilized for operating the drier. If this homemade 
equipment is properly constructed it is quite as efficient as the similar 
small driers soid on the market at several times its cost. 

The community in which home gardens and fruit plats produce a 
large surplus of perishable food materials, or in which the individual 
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grower has a considerable quantity of fruit which is unmarketable in 
the fresh state, will require an evaporator of larger capacity. Here, 
again, the investment need not be large and may be made principally 
one of labor rather than of money. Some existing unused building 
may be used to house the evaporator and to furnish a workroom in 
which the preparation of the material may be carried on; a boiler, 
furnace, or large heating stove already on hand may be employed as 
asource of heat; and the evaporator jtself may be constructed largely 
or wholly in spare time by the parties interested. For this reason 
the plans for the larger evaporators presented in this publication are 
‘purposely so generalized that the individual community or grower 
may adjust the size and capacity to the needs of the particular case, 
and at the same time the plans are so detailed that an experienced 
builder will not be needed to supervise the construction. 


PREPARATION OF THE MATERIAL 


The equipment needed for the preparation of the material for drying 
depends primarily upon the quantity and character of the various 
products to be dried, and to some extent upon the conditions under 





Fig, 1.—An inexpensive but durable apple parer which pares, cores, and slices the 
fruit in one operation 









which the work is done. Where the work to be done is limited to 
caring for the surplus from a small home garden or a few fruit trees 
and the quantity of any one product is only a few bushels, the pur- 
chase of special machines is neither necessary nor advisable, as the 
kitchen equipment will contain everything absolutely necessary. 
Two cheap kitchen knives, one with a short, narrow, rather stiff blade, 



























riage omemnanninisteeaceane 


soap enenvesiinselinemnsnetpeanieatnieiestenaneniaietimasianmaaeinneer-demmaemneedeamimenie~teeemmmieiadnitie anise caiseseaer errr 





Ae Bp A AR Assen i 


12 FARMERS’ BULLETIN 984 


for use in paring and trimming, the other with a longer, flexible 
blade, for use in slicing, are all that will be needed for paring, trim. 
ming, and slicing small quantities of apples, pears, apricots, peaches, 
onions, potatoes, carrots, beets, and other vegetables. If saving of 
time rather than economy of expenditure is a primary considera- 
tion, or if the quantities of the various materials are considerable, 
the individual household may advantageously secure several special 
machines: For hanflling apples in considerable quantities, one of the 
small hand-paring machines which peel and core or peel, core, and 
slice in one operation will save much time. 


A number of machines similar to that shown in figure 1 are on the’ 


iarket at prices ranging from $1.75 to $2.50. While these low-priced 





Fig, 2.—A kraut cutter which can be used not only in the preparation of cabbage for 
drying or kraut making, but also for slicing any of the larger vegetables or fruits 


machines are not sufficiently strong to stand up under continuous 
heavy usage, they will serve all the needs of the ordinary family for 
several seasons. <A kraut cutter of the type illustrated in figure 2 
will be an aid not only in preparing cabbage for drying or for making 
sauerkraut, but it can also be used in slicing potatoes, carrots, onions, 
pumpkin, squash, or any of the larger vegetables or fruits. Any 
blacksmith can make cutting blades for such an inexpensive home- 
made device. A somewhat more expensive type of slicing machine 
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ds the rotary slicer of the type shown in figure 3, This is made in 
several sizes at prices ranging from $2 to $12. These machines will 
slice a great variety of products and may be so adjusted as to cut 





Fic, 3,—A rotary slicer which may be adjusted to cut slices of any desired thickness 


uniform slices of any desired thickness, thus securing greater regu- 
larity in drying than is possible when the slices are of varying thick- 
ness. 

For blanching and steaming such vegetables as require this treat- 
ment, the most convenient device for use in the home is a wire basket, 
made from heavy window screening or wire netting, of such size and 
shape that it can be placed inside an ordinary tin wash boiler. In use 
the wash boiler is placed upon the stove and partially filled with water, 
a wooden frame or a few bricks are placed in the bottom so as to 
project an inch or more above the water, and the water is brought to 
vigorous boiling. The vegetables are placed in the wire basket as 
they are prepared and are blanched by removing the lid of the boiler, 
placing the basket upon the supports, replacing the lid, and leaving 
the material in the steam for the prescribed time. The material then 
should be spread upon trays and placed in the drier as soon as it has 
been allowed to drain fora moment. In larger plants where a source 
of steam is available, a steam box may be constructed. This may 
be merely a rather tight wooden box of convenient height and of the 
proper width and depth to receive trays carried upon cleats nailed to 
the sides, or the vegetables may be placed in open slatted crates raised 
upon blocks a few inches above the floor. Live steam is led into the 
box from the boiler by a pipe or steam hose fitted with a cut-off valve. 
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Trays or crates loaded with the prepared vegetables are inserted, the 
door of the box is closed, and the valve is opened to admit steam, 


which is allowed to flow in for the prescribed period. In every case 


material should be blanched as quickly as possible after preparation, 
in order to avoid the changes discussed on page 8. 

Blanching by the use of live steam has the advantage that little or 
no condensation of water upon the material can occur, and drying 
therefore begins more promptly than is the case when the material is 
dipped into boiling water. If it is not possible to employ either of the 
methods of blanching just outlined, fairly satisfactory results may be 
obtained by plunging the prepared vegetables, contained in a wire bas- 
ket, into a vessel of boiling water. If this method is employed, the 
time prescribed for the treatment of each vegetable in the section on 
‘Preparing and drying vegetable products,” pages 47 to 56, must not 
be exceeded, as the prolonged action of boiling water removes such 
valuable constituents as sugars, salts, and flavoring principles and 
also results in subsequent loss of natural color and appearance. 

If the drier handles considerable quantities of apples, peaches, apri- 
cots, and pears, all of which must be subjected to the fumes of burn- 
ing sulphur in order to prevent darkening during drying, some form of 
sulphuring box must be provided. This should be placed outdoors, in 
order that the workers about the plant may not be annoyed by the 
irritating fumes of the sulphur. For small driers the sulphuring box 
may be simply a packing box or a wooden frame covered with light 
boards, building paper, or canvas, sufficiently large to inclose a stack of 
trays. The trays are stacked upon two blocks of wood so as to raise 
the lower tray several inches above the ground, sulphur is ignited in a 
heavy metal vessel, such as an old saucepan, placed beneath the stack, 
and the box is inverted over the whole and allowed to remain for the 
requisite time. In larger plants a cabinet large enough to receive 10 
or 15 trays, placed one above another upon cleats fastened to the sides 
and with space for a sulphur vessel at the bottom, should be con- 
structed; or if the plant has a steam box, such as is described on page 
13, it may also be used as a sulphuring chamber. 

When prunes are to be dried, provision must be made for dipping 
them in a hot lye solution, to check the skin and thus facilitate drying. 
A prune-dipping outfit consists of a vessel, preferably enamel lined, of 
suitable size to contain the lye solution, some means of keeping this 
vessel at boiling temperature, a basket or old bucket with the sides 
punched full of holes to serve as a dipping vessel, and a tub of clean, 
cold water in which the prunes are rinsed free of lye after dipping. In 
operation, the kettle is filled with a lye solution made by adding 1 
pound of commercial concentrated lye to 10 gallons of water. This is 
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heated to boiling. The fruit is placed in the dipping vessel and 
plunged into the solution for 30 to 45 seconds, then withdrawn and 
immediately transferred to the vessel of cold water, where the basket 
is moved about in the water for a minute or two to wash off the lye. 
The fruit is then at once spread upon the trays and placed in the drier. 

When considerable quantities of peaches are to be dried and it is 
preferred that they be peeled, the same equipment and the same 





Fia, 4.—A potato peeler which may be used for paring any of the root vegetables, 


strength of lye solution may be used. Peaches are dipped into the 
boiling lye for one-half to 14 minutes, the exact time depending upon 
the variety and being determined by the cracking or splitting of the 
skin. They are then thoroughly washed in cold water and the peels 
rubbed off between the hands or by rubbing gently against a wire screen 
and rinsing. They are then halved, the stones are removed, and 
they are spread on trays. Peeled peaches can not be successfully 
sulphured, as there would be a loss of juice from the peeled surfaces. 

In larger community or farm plants where considerable quantities 
of several of the leading fruits and vegetables of the locality are to be 
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dried, the purchase of a number of special machines is advisable, 
Such a potato peeler as is shown in figure 4 will successfully pare either 
white or sweet potatoes, parsnips, carrots, turnips, or beets, leaving 
only a relatively small amount of work to be done by a trimmer, and 
will pay for itself quickly if large quantities of these vegetables are 
to be dried. The machine is very simple; it consists of a large 
cylindrical chamber having a carborundum or perforated steel lining 
against which the contained vegetables are thrown by centrifugal 
force when the crank is rapidly turned. The peels are thus scraped 
or ground off and carried out of the peeler by a stream of water sup- 
plied from a reservoir at the top of the machine. Such a machine 





Fic, 5,—A simple and durable apple slicer which can be used equally well in slicing 
any of the smaller vegetables 


with a capacity of 9 bushels of potatoes per hour will cost approxi- 
mately $50. One of the larger rotary slicers, so made that it will 
accommodate half a head of cabbage as well as smaller vegetables, 
will also be a good investment. 

For paring apples in quantity, a substantial, well-built hand-power 
machine having a capacity of 5 to 8 bushels per hour will cost about 
$14. If a source of power is available and the quantity of apples is 
such as to justify the expenditure, one of the standard power-dviven 
machines may be obtained at prices ranging, for the various makes, 
from $25 to $37. A hand slicer of very simple and durable construc- 
tion (fig. 5), capable of slicing from 50 to 70 bushels of apples a day, 
may be obtained for $6; it may also be used for slicing the smaller, 
more compact vegetables, such as potatoes, carrots, turnips, beets, 
and onions. 
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DRYING WITHOUT ARTIFICIAL HEAT 








DRYING IN THE OPEN AIR 






Small quantities of berries or other fruits may be dried in the sun 

without making trays for the purpose, as the products may be spread 

upon clean boards, canvas, heavy wrapping paper, newspapers, or i} 
tT 
' 






sheets of muslin held in place by strips of lath laid along the edges. 
The sloping roof of a woodshed or a low porch which has a southern 
exposure will serve admirably as a place in which to expose suchsmall |} 
lots. For larger quantities trays will be necessary. Theyshould be ||| 
made of uniform size, for convenience in stacking, and should not be 
too large to be handled conveniently by one person when loaded with | ii 
fruit. The lumber used should be as light as is consistent with dura- 
bilitv. The frame of the tray may be made of 1 by seven-eighths or 
1 by 2 inch strips placed on edge, and the bottom may be made of 
ordinary plastering laths, of light boards taken from packing | 
boxes, or of light lumber purchased especially for the purpose. The f 
bottom should be solid, with only very narrow spaces between the 
boards. To give the tray greater strength and to prevent the warp- 
ing of the bottom, three 1 by seven-eighths inch strips may be nailed 
across the bottom of the center and ends. These should be allowed 
to extend flush with the sides of the tray, as they will then hold the 
trays slightly apart when they are stacked, thus insuring a prompt 
penetration of sulphur fumes in the sulphuring box and a good ‘cir- 
culation of air through the partially dried fruit when the trays are 
stacked at night or during unfavorable weather. 

If insects abound during the drying season, their visits to the drying 
fruit may be prevented by cutting pieces of muslin or cheesecloth 
somewhat wider and longer than the trays themselves, stretching one 
of these tightly over the top of each tray as it is filled, and fastening it 
in place with carpet tacks pushed into the edges of the frame. Trays 
should not be placed directly upon the ground while drying. If the 
ground be bare, the surface will become pulverized and much dust will 
fall upon the fruit; if it be covered with turf, the evaporation of water 
from the grass will form a vapor blanket which will retard the drying. 
Consequently, an elevated platform or scaffold raised several feet 
above the level of the ground should be built to receive the trays. 
This will permit the free movement of air currents beneath as well as 
over the trays, which will materially aid the drying. Posts may be 
driven into the ground and strong poles or pieces of 1 by 4 inch scant- 
ling nailed to them so as to support a series of rows of trays. The 
platform should be inclined somewhat, so that the trays will face 
toward the south or southwest, as the fruit will thus receive the full 
effect of tho sun’s rays for a longer time. If possible, the location 

64710°—18—Bull. 984-3 . 




































Sia 2 


2 See 


18 FARMERS’ BULLETIN 984 


chosen for outdoor drying should be one covered with turf which is 
kept closely cut, in order that the movements of attendants may not 
stir up clouds of dust which will settle upon the product, and for the 
same reason the drying ground should be as far as possible from a 
dusty road or plat of bare ground. 


SOLAR OR OUTDOOR DRIERS 


The principle involved in the solar drier is exactly that of the cold- 
frame or forcing box. The drier is essentially a ventilated box with an 
inclined glass top so placed that the rays of the sun fall directly upon 
the glass for as many hours as possible each day. The box reccives 
heat from the sun’s rays more rapidly than it is lost by radiation to the 
surrounding air; hence, it is warmed up in bright sunlight to a point 
considerably above air temperature. If such a box is provided with 
screened ventilators, so that there is free circulation of air, the material 
in the box will lose moisture more rapidly than would be the case in the 
open; consequently, some type of solar drier will be especially useful in 
districts which have only moderate temperatures during the fruit- 
drying season. If all openings into the box are carefully screened the 
contents will be quite effectively protected from dust and insects; 
hence, a drier of this type will be especially valuable in windy, dusty 
districts or amid surroundings in which insects abound, as well as in 
territory which has relatively short periods of hot, dry weather. 

A very satisfactory solar drier may be made fronr an ordinary 
window sash and a packing box having a length 2 inches less than that 
of the sash, a breadth 3 to 4 inches less, and a depth of 18 to 24 inches.! 
(Fig. 6.) Remove the boards from the longer sides of the box, leaving 
the ends and bottom fastened together. The ends must now be cut off 
so as to give the top the desired inclination. Measure off 10 inches 
from the bottom of the box along the edges of the end pieces at one 
side; upon the opposite side measure off 20 inches; draw a line between 
these points and saw off the ends along these lines. This gives a frame 
for a box 20 inches in height at the higher side or back and 10 inches 
high at the front. Select from the boards removed from the sides two 
straight-edged pieces each about 4 inches wide; nail one of these to the 
two end pieces at the back, with its upper edge exactly flush with the 
upper edge of the end pieces. Now lay the sash in place and nail the 
second long strip in place at the top of the front of the box, taking care 
that the sash makes close contact at all points with both sides and 
ends. At the back of the box measure off 6 inches from the lower edge 


1 If the family happens to have a forcing frame equipped with glass sash and so placed that it has a good 
southern exposure, it may be converted into a solar drier by utilizing the suggestions to be found in the 
directions for making a solar drier. Repair the sash, if necessary, to make them water-tight, remove a 
board near the bottom at the front side and another near the top at the back, replace them with screening 
to secure ventilation, and provide trays such as are described on page 40 upon which the material may be 
spread. : 
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of the top board; leave this space open to serve as a ventilator and 
board up the remaining distance solidly. There is a similar 6-inch 
open space at the front between the top board and the floor of the box 
which is also to serve as a ventilator. Cover both ventilating openings 
with close-meshed wire cloth, such as one of the better grades of mos- 
quito-proof netting, turning in the free edges so as to give a smooth 
surface which will not catch the clothing of the operator. Attach the 
window sash by two light hinges to the strip forming the top of the 


Fic, 6.—A solar drier which protects the contents from dust and insects while shortening the time 
required for drying . 


back of the drier, so that it may be easily raised and lowered to get at 
the contents. With a plane, go over all surfaces upon which the sash 
rests, smoothing them down so that the sash fits closely, to exclude 
insects, and the drier is complete. For convenience in handling the 
material a tray fitting into the bottom of the box may be made, or the 
products to be dried may be spread upon papers or canvas placed upon 
the bottom boards. 

Such a drier should be placed where the sunlight will fall directly 
upon the sloping glass surface for as many hours as possible each day, 
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and the drying will be accelerated if the position of the box is changed 
two or three times daily in accordance with the movements of the sun, 
as the absorption of heat is much greater when the rays fall directly 
upon the glass surface than when they strike it obliquely. If the sash 
is carefully looked over at the beginning of the season and any breaks 
in the putty repaired so that no water can reach the contents even in 
hard showers, the drier may be permanently located at some conven- 
ient place in the open. 

If the household has larger quantities of fruit than can be handled 
in a single unit, such as has been already described, larger forms having 
any desired capacity may be constructed. Since a large drier must 
necessarily remain in one place throughout the season, it will be advis- 
able to fasten the glass top permanently in place and to make a series 
of doors at the back of the drier for inserting and withdrawing mate- 
rial. Such a door is made by hinging the back, either as a whole or 
in sections, to the bottom in such fashion that the door drops down 
out of the way when the trays are to be inserted or removed. For 
convenience in securing access to all parts of the drier the width 
should in no case exceed 5 feet, and it will generally be found more 
satisfactory to make the width 4 feet only and to gain capacity by 
increasing the length. If sash are to be used in making the top of 
such a drier, they may be made water-tight by nailing them in place 
and tacking wooden strips over the edges. If unsashed glass is to be 
employed, the panes should be of uniform size, so that the rafters 
which support them may be equally spaced. Each rafter should 
have a straight wooden strip three-fourths by 1 inch in size nailed 
exactly in the center of its upper face, to serve as a shoulder against 
which the edges of the panes may rest and to which the glass is fas- 
tened with putty. It is an excellent plan to cover the edges of each 
pane immediately before laying it in place with a heavy coat of white 
lead made up to a very thick paste, as this will assist materially in 
making the roof water-tight. The white lead should be allowed to 
become thoroughly hard before the putty is put on. 


DRYING WITH AN ELECTRIC FAN 


Where cheap electric power is available, the housewife who already 
possesses an electric fan and who expects to dry only occasional small 
lots of material which do not justify the construction or purchase of an 
evaporator can make very acceptable products by drying before an 
electric fan, provided always that special care is employed in the pre- 
liminary treatment of the materials. For holding the products while 
drying, trays of wire screen 15 to 18 inches in width and about 3 feet 
in length are made; these have sides 2 or 3 inches in height, while one 
end, and preferably both ends, should be left open. The materials to 
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be dried are spread in a thin layer upon the trays, and these are stacked 
one upon another with the open ends turned toward the fan, which is 
placed close to the end of the stack and run at moderate speed, thus 
driving large volumes of air longitudinally over the trays. As the 
material will dry at the end nearest the fan much more rapidly than at 
the opposite end the stack of trays should be reversed after 4 to 6 hours 
and again after a longer interval. In order to exclude insects from the 
material, a piece of mosquito bar or cheesecloth large enough to cover 
the stack of trays is spread over them and so fastened at the ends and 
sides that the currents of air from the fan will not displace it. 

Since by this method the entire drying process is carried on at 
ordinary room temperature, the enzyms which produce discoloration 
and other changes in the material are not destroyed, as is the case in 
products subjected to heat. Consequently, there will necessarily be 
considerable discoloration in apples, peaches, pears, or apricots which 
are dried without blanching or sulphuring. In those vegetables for 
which steaming or blanching is recommended, the process must be 
continued for the full time specified or serious deterioration is likely to 
occur. For the same reason, all products dried before a fan should be 
heated to 165° or 170° F. in an oven for 10 or 15 minutes before they 
are finally stored. 

DRYING WITH ARTIFICIAL HEAT 


In making choice of an artificially heated drier from the wide variety 
of devices which are available, regard should be had (1) for proved 
convenience and economy of operation and (2) for suitability, both in 
capacity and in first cost, to the quantities of material to be dried. 
‘To invest several hundred dollars in equipment for drying a few hun- 
dred pounds of low-priced raw material is as bad economy as to at- 
tempt to conserve the surplus of a good-sized gardening community 
with a device better suited to the needs of a single family, since both 
cases result in financial loss. 

In choosing between simple and inexpensive homemade driers and 
the more elaborate and costly commercial driers, it sheuld be clearly 
understood that increased efficiency and quality of product do not by 
any means follow increase in cost. The quality of the product made 
with any type of drying device depends upon the grade of the raw ma- 
terial used, the employment of proper methods of preparation for dry- 
ing, and upon the temperatures to which the materi#! is sx bjected dur- 
ing drying rather than upon the nature of the drier used. Low-grade 
and improperly prepared material will give mediocre-or poer products 
even though the most elaborate drying equipment be used, while any- 
one who thoroughly understands the proper methods, when given good 
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material, will produce an excellent product even with the crudest of 
makeshifts. No drier can do more than merely to contain the mate- 
rial while its moisture is removed by currents of warm air. Various 
devices may be employed to hasten the process, to increase the efli- 
ciency of the fuel used, and to give more complete control of the tem- 


-perature, but the essential principles of all these devices have long been 


understood and are common property. The claims of some makers of 
patent evaporators that their machines turn out highly superior prod- 
ucts which it is otherwise impossible to produce have no more basis in 
fact than their claims that other methods of evaporation necessarily 
give products devoid of food value and unfit for human consumption. 
The older, generally employed, nonpatented driers failed to give uni- 
formly high-grade products, not by reason of inherent defects in con- 
struction, but because of the general employment of low-grade mate- 
rial for drying purposes and the fact that too little attention was given 
to the details of preparation or to cleanliness in the handling of the 
product during and after drying. 


COOKSTOVE DRIERS 


For meeting the needs of the ordinary family there are a considera- 
ble number of small driers, both patented and unpatented, intended to 
be operated over the cookstove and in connection with the usual rou- 
tine of the kitchen. In plan, these range from single trays, or open 
racks supporting several trays, to be suspended from the ceiling, to 
strongly built all-metal cabinets with a capacity of 1 to 2 bushels at a 
single charge. A number of these, varying considerably in capacity 
and in first cost, are here described, in order that the housewife may 
make choice of a size and type suited to her needs. 

In many cases the housewife will find it possible to do without spe- 
cial apparatus and to dry such materials as she wishes to preserve in 
the oven of the cookstove. The products to be dried should be spread 
thinly in baking pans or pie tins and these should be placed upon racks 
so that they are not in direct contact with the oven wall. The door of 
the oven should be left open so that the water vapor driven off may 
pass out, and the fire should be so regulated that the material may not 
be scorched. Very satisfactory products are made in this way, and 
many households dry considerable quantities of fruits by exposing 
them upon. boards or newspapers so placed about the stove that they 
are kept warm while.the stove is in use. 

When the an:ount ef material is too small to justify the expenditure 
of time or money ih providing a more elaborate drier, a simple device 


' for suspending trays above a cookstove may be employed. Such a de- 


vice may have one or more trays, and the number may be increased as 
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desired. Each tray is made-of a rectangular piece of rather heavy 
galvanized-wire netting having a one-fourth or one-fifth inch mesh. 
The size of these rectangles is determined in any particular case by the 


Fic. 7.—An efficient and inexpensive homemade cook stove drier 


size of the stove used for heating, and the finished trays should have 
approximately the same dimensions as the stove top. Each picce is 
cut 3 inches larger each way than the finished tray is to be, a diagonal 
cut extending inward 114 inches is made at each corner, and the edges 
are turned up so as to form sides for the tray. It is a good plan to turn 
the free edges of the netting inward and flatten them down with a 
- hammer in order that there may be no projecting ends of wire to tear 
the hands or clothing. Four pieces of light laths 1 by 2 inches in 
thickness form the frame of the drier, to which the individual trays are 
attached by wire staples driven through the upturned edges of the 
trays into the slats of the frame. Two wires attached at opposite cor- 
ners of the top of the frame and crossing at the center give a support by 
which the drier may be suspended from the ceiling. A light pulley at- 
tached to the ceiling will furnish a convenient means of raising the 
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drier out of the way when the top of the stove must be used in cooking; 
or the drier may stand directly upon the top of the stove, if the slats 
making up the frame are allowed to extend 6 inches below the bottom 
of the lower tray and a good-sized nail is dziven half its length into the 
end of each slat to form noninflammable feet upon which the drier may 
rest. 

A drier such as that just described has the obvious disadvantage 


. that the trays are open to visits by insects and must necessarily arrest 


more or less dust and also soot escaping from the stove in firmg. These 
disadvantages can be at least partially overcome if the operator is care- 
ful to keep the drier completely covered with a tightly fitting mosquito 
netting; but there is another serious defect which such a device does 
not remedy, namely, that many foodstuffs which will be cooked upon 
the stove have strong or distinctive odors, which the uryirg material 
will take up, giving the dried products foreign odors which will prove 
very undesirable. For all these reasons an open drier will be found 
much less satisfactory than some type of closed-chamber drier to 
which insects, dust, and odors. will have less easy access, and should 
not be employed where the work to be done warrants the trouble of 
making a drier of the closed type. 

An inexpensive but satisfactory homemade evaporator made from 
an ordinary packing box is shownin figure 7. The box selected for the 
purpose should be a strong but light one made from some nonresinous 
wood and should be about 3 feet in length,with a width and depth each 
slightly less than the length and width of the top of the stove on which 
it is to be used. Remove and preserve the top and two ends of the 
box, tacking cleats across the open ends to hold the box in shape. The 
open ends will, of course, form the top and bottom of the completed 
drier, while the top will be the door. Secure a number of pieces of laths 
1 by three-fourths inch in thickness and cut them into pieces equal in 
length to the depth from back to front of the box when placed on end. 
These pieces are to be nailed upon the inner surfaces of the side walls, 
to serve as supports for the trays: Mark off the proper positions for 
them with a carpenter’s square or straightedge, beginning 6 inches 
from the bottom of the box and drawing lines 4 inches apart to serve as 
guides in placing the cleats. Nail each in place with its upper edge 
flush with the proper line. Leave a space of 3 to 5 inches—its exact 
height is immaterial—above the topmost cleat. From the top of the 
box make a door, using any light box hinges which may be on hand 
and providing some sort of fastening, such as a light box catch, for 
holding the door closed. Nail two pieces of 1 by 2 inch slat across the 
front at top and bottom for the door to close against. Cut four bits of 
2 by 4 inch scantling 6 inches long, drive a 60-penny nail into the end 
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of each pieee for about one-third its length, and nail one of the blocks 
in place in each of the four corners of the bottom of the box, with the 
nail projecting downward below the edge of the box. The nails thus 
form legs upon which the drier will stand, thus keeping wooden parts 
away from contact with the heated top of the stove and permitting the 
free entrance of air at the bottom of the machine. 

If the drier is to be used only upon a coal or wood stove, the bottom 
may be covered by a piece of strong heavy-wire mosquito netting, cut 
to such size that it may be tacked to the side walls. This will serve to 
exclude insects at such time as the drier must be set off the stove while 
filled with partially dried fruit. 

If the drier is to be used over a kerosene or gas burner, it will be 
necessary to provide a radiator or deflector to protect the lower trays 
from the direct flame and to distribute the heat. This may be a rather 
heavy sheet of galvanized iron, 2 inches less in width and length than 
the inside dimensions of the drier, and may be supported on wire finish- 
ing nails driven through the sides of the drier at the corners. It should 
be placed 4 inches from the bottom of the lower tray. 

If preferred, the top of the drier may be covered with wire netting, 
thus leaving the whole top open for exit of the moist air, but since it 
will occasionally happen that heavy objects will fall upon the top of 
the drier, it is a better plan to make a solid board top which will protect 
the interior while affording ventilation. To do this, cut four bits of 
2 by 4 or 2 by 2 inch scantling each about 6 inches in length; lay one of 
these diagonally across each corner of the top of the drier in such a 
position that its ends are flush with the sides, and nail it in place. Next, 
place one of the ends of the box, kept for the purpose, in position upon 
these blocks, and nailit down. This gives a 2-inch space on all sides of 
the top, to serve as a ventilator. Cover this space with mosquito net- 
ting like that used in covering the bottom. 

Make trays of a good quality of galvanized netting having a one- 
fourth or five-sixteenths inch mesh, cutting the bottoms 1 inch larger 
each way than necessary and turning over the margins before fastening 
them to the frames. Make frames for trays of three-fourths-inch or 
1-inch slats, fastening the netting to them with wire staples. If pre- 
ferred, a reversible tray, such as is described on page 41, may be made 
by following the method of construction there described. It is an 
excellent plan to make the trays about 3 inches less in length than the 
depth of the drier and to push the lower tray to the back as far as it will 
go, thus leaving a space in front; then place the second so that the door 
will just close, leaving a space at the back; push the third back even 
with the first, and so on as the drier is filled. This alternate arrange- 
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ment permits movement of the air over the surfaces of the trays as 
well as through them and aids materially in keeping up the circulation, 

If it be desired to avoid the danger of fire which accompanies the 
use of a wooden drier over a stove, it is not a difficult task to construct 
a homemade drier of about the size and capacity of that just described, 
but having all exposed parts covered with metal. A convenient size 
for use on most stoves is 36 inches in height with a base 24 by 16 or 24 
by 20 inches. A frame having these dimensions is made of 1 by 2 inch 
wooden strips, and wooden cleats for supporting the trays are nailed 
at intervals of 3 inches to the side pieces, leaving a 4-inch space 
beneath the lowest tray. The sides are covered with tin or galvan- 
ized sheet iron; the top is made of a piece of the same material in 


. Fig, 8.—4 homemade drier constructed of sheet iron in operation over a kitchen range. 
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which two openings, each 2 by 6 inches in size, have been cut to serve 
as ventilators. These should be closed to exclude insects by tacking a 
sheet of wire screening to the wooden frame before the metal top is put 
on. Asingle piece of galvanized iron, nailed to a wooden frame to give 
it rigidity and supplied with small hinges and a catch to hold it closed, 
forms the door. The bottom is covered by a piece of fairly heavy sheet 
iron in which half-inch openings have been cut with a punch at 2-inch 
intervals; in order to exclude insects, this should have a sheet of wire 
netting fastened beneath it before it is nailed on. If the drier is to be 
used over a direct flame, such as that of a gas stove, a deflector made 
as described on page 25 must be provided to protect the lower trays 
from overheating. For supporting the drier when it is placed upon 
the stove, a base 6 inches high is made by cutting four strips of gal- 
vanized sheet iron, somewhat heavier than that used for covering the 
drier, and riveting them together into a rectangular frame upon which 
the drier may stand. In order to secure a good current of air through 
the drier, the base strips are perforated with openings by means of a 
punch, or a portion of each side may be cut away, as illustrated in 
figure 7. Trays are made of wire netting, as described in the preced- 
ing paragraph, and it is an excellent plan to make them of such size as 
will permit the alternating arrangement in the drier which is there 
suggested, as the gain in time during drying will more than compen- 
sate for the decrease in capacity. 


COMMUNITY DRYING PLANTS. 


In communities in which almost every family has a home garden, 
a plat of berries, or a group of fruit trees producing perishable crops 
in excess of immediate needs for consumption in the fresh state, it will 
be highly advantageous for those interested to combine in building and 
operating a community-owned evaporator. Such.a plant, if properly 
planned, will cost much less than the number of small home equip- 
ments necessary to care for the same volume of foodstuffs; it will per- 
mit the saving of the surplus crops of those who, without its help, 
would lack the means or the initiative to provide methods for taking 
care of their material; and it will justify the employment for the sea- 
son of an experienced person to oversee the work, thus insuring pro- 
ducts of better quality than would be made by the undirected efforts 
of a large number of inexperienced persons. 

If the neighborhood be one which already has or is getting under 
way some form of cooperative enterprise, such as a community can- 
ning center, the drier should be established in connection with it and 
under the same management. Since much of the equipment for pre- 
paring material will be equally useful for both purposes, canning and 
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drying combine to good advantage and may very well use a prepara- 
tion room in common. If the community has no such enterprise, the 
drier should be placed as nearly as possible in the center of the popu- 
lation it is to serve or near some place of common resort, such as the 
neighborhood store or post office, so that trips thereto may be con- 
veniently combined with other errands. The precise location may be 
determined by the location of a building which may serve for housing 
the plant. It will only exceptionally be the case that it will be either 
necessary or advisable to put up a new building especially for the 
work, since there are few communities which do not have some build- 
ing which can be used. A lodge room, school, or hall is usually con- 
veniently located and will have some type of heating apparatus, a 
water supply, and more or less accessory equipment, such as a range 
and cooking utensils, or at least chairs and tables, needed for the work. 
In the absence of such possibilities, a vacant dwelling or store may be 
rented, or some large outbuilding, such as a granary or tool house, 
may be pressed into service as a preparation room and shelter for the 
drier. In every case it should be kept clearly in mind that such drying 
plants are being constructed primarily as an emergency measure to 
meet conditions which are more or less temporary and that the expen- 
ditures made in such work should be no greater than are absolutely 
necessary. Consequently, the construction of a new building should 
be undertaken only as a last resort, after a careful canvass has made it 
clear that the community has nothing which a comparatively small 
sum spent in repairs and alterations would make serviceable. 

The size and consequent capacity of the drier must be determined 
from a study of the nature and quantity of the materials to be handled. 
If the district is one in which there is normally a very large surplus of 
some one crop, such as berries or peaches, or if it has a variety of 
highly perishable crops which mature more or less nearly at the same 
time, the drier must have sufficient capacity to take care of this ma- 
terial rapidly enough to prevent loss by spoilage, even though it has to 
be operated only at partial capacity before and after the rush season. 
It is, of course, absolutely essential to the success of any cooperative 
organization that it be able to serve all its patrons promptly and to 
prevent the loss of material delivered to it; if the plant be made so 
small that it becomes swamped under a load of perishable products 
there is sure to be serious dissatisfaction among the members. 

Several types of driers, which vary somewhat in cost of construction 


- but only slightly with respect to efficiency and economy of operation, 


are described in the pagesimmediately following. The plans given are 
purposely generalized, so that the size, and consequently the capacity, 
of each plant may be adapted to the needs of the particular community 
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or individual grower. This will present no difficuity to anyone who 
has had even a limited experience in construction, as the data given 
will permit ready calculation of the dimensions necessary to provide 
any capacity desired. 

A number of considerations must be taken into account in deter- 
mining the type of drier to be built in any given case. If the building 
is only temporarily available and must be used for other purposes after 
the close of the drying season, the drying unit must be so built that it 
either can be removed bodily or readily taken down. This restricts 
the choice of a drier to those types which are complete in themselves 
and which have self-contained heating devices. On the other hand, if 
the building is to be available as long as needed for the purpose, the 
evaporator may, if necessary, be so built that it will become perma- 
nently a part of the building. In sucha case, the cost of construction 
may be reduced by using the existing walls and floor as parts of the 
inclosure of the drier, and if the building has a steam-heating system 
the boiler may be utilized to furnish heat for the drier. 

A portable or outdoor evaporator.—The Topping portable or orchard 
evaporator was designed for use where circumstances demand an inex- 
pensive evaporator of moderate capacity, so built that it can be placed 
during the working season in any available workroom, or even out of 
doors, and subsequently removed to any convenient place of storage. 
This machine, which was first introduced as a small patented device 
more than 40 years ago, has undergone various modifications and 
improvements and has long since become public property through the 
expiration of the patents. It has the advantage of extreme simplicity 
of construction, so that it can be easily built by an ordinary carpenter; 
it may be built of either wood or metal and can be made any desired 
size to accommodate 300 to 1,500 pounds of fruits or vegetables at one 
loading. As usually built, it is provided with a rainproof roof and may 
consequently be placed in some convenient location in the open beside 
the workroom, which is especially advantageous when space within the 
building used as a workroom is at a premium. It may be heated by 
steam coils when steam is available, by any heating stove of suitable 
size which is at hand, or by astone or brick furnace when located in the 
open. For these reasons the Topping evaporator is deservedly popu- 
lar among small-fruit growers and is probably more widely used in the 
Eastern and Central States than any other of the larger home driers. 

The general plan of the Topping evaporator is very well shown in 
figure 9. If it is to be uesd within a room, it must consist of an upper 
and a lower section, which are constructed separately for convenience 
in moving the drier about or may be built together if the drier is to 
remain permanently in one place. The lower section is the heating 
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chamber, within which the steam coil or stove is to be placed. It is 
simply a rectangular box of the same width and length as the drying 
section above and of such height that the top of the stove used for 
heating will be at least a foot, preferably 18 inches, below the bottom 
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Fig. 9.—A portable outdoor evaporator to be heated by an ordinary heating stove 


of the drying section. It is built upon a frame of 2 by 4 inch stuff, 
strongly braced to support the weight of the drier which rests upon it. 
The sides and one end are closed with rough lumber, or preferably with 
sheet iron, in order to reduce the danger of fire. One end has a door 
the whole width and height of the chamber for use in firing the stove, 
which is placed just inside this door. From the stove the smoke pipe 
is carried, suspended by wires, beneath the center of the drier, with a 
slight upward inclination, to the opposite end, where it passes out and 
turns vertically upward to join the flue if the drier is to be operated 
indoors or to be carried several feet above the top of the drier if it is to 
stand in the open. A number of openings in the walls near the base of 
this section permit air to enter and become warmed by contact with 
the stove and. heated pipe before rising into the drier above. 

If the drier is to stand in the open, a shallow excavation may be made 
to receive the stove, thus reducing the total height of the apparatus, 
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or a stone or brick furnace equal in length and width to the size of the 
drier and covered with a layer of cement to prevent the escape of smoke 
may be built. If the drier is to be heated by steam, the steam pipe is 
‘led in at one end of the heating chamber and carried several times 
_around the inclosure in a series of coils so distributed, one inside the 
other, that the incoming air may everywhere come in contact with 
_ them. 
The drying chamber is essentially a boxlike structure provided with 
_a sloping roof which has a simple ventilator throughout its length. 
_The construction of the ventilator and its relation to the roof are so 
clearly shown in figure 9 as not to need detailed discussion. The frame 
of the drier and the rafters are made of 2 by 4 inch stuff, and the sills 
of the drier rest directly upon the top of the heating chamber in case 
the two are built separately. If built in one section the studs are, of 
course, cut to a length equal to the height which the completed drier 
is to have. 

The drier shown in figure 9 is 10 feet in length, 4 feet 4 inches in 
width, and 4 feet 6 inches in height to the eaves. The studs are spaced 
3 feet 4 inches apart on centers, and the interior of the drier is cut into 
three compartments by partitions nailed to the studding and extend- 
ing from the base line to the eaves; these may be either of wood or 
sheetiron. Cleats made of 1 by 1 or 1 by 2 inch strips are nailed to the 
side walls of each compartment to serve as supports for the trays and 
are spaced 4 inches apart from center to center. A 6-inch space is left 
beneath the lowest cleats in order to increase the distance of the trays 
from the heater, thus decreasing the danger of scorching the material. 
The entire front of each compartment is hinged either at the bottom or 
at one side, to serve as a door for the insertion and removal of trays, 
while the back and ends of the drier are solidly boarded up. 

The width and depth of the compartments are such as to accommo- 
date trays 4 by 3 feet in size, as larger trays would be too heavy for 
convenient handling when loaded. The height of the drier is made 
to accommodate 12 trays placed one above another 4 inches apart. 
This is as large a number of trays as can be employed without seriously 
slowing down the drying on the upper trays. For this reason no at- 
tempt should be made to secure greater capacity by increasing the 
number of trays in the stack; instead, the length of the drier should be 
increased so as to give a larger number of compartments. The size of 
the drier required to care for a given quantity of produce can easily be 
determined from the following data: If each compartment accommo- 
dates a stack of 12 trays, each 3 by 4 feet in size, the compartment will 
have 144 square feet of drying surface. Each square foot of tray sur- 
face will accommodate approximately 114 pounds of such material as 
peaches, apricots, cabbage, onions, beans, or sweet corn, which must 
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be rather thinly spread, or 2 to 214 pounds of such products as berries 
or apples, with which heavier loading is possible. Consequently, each 
compartment holding twelve 3 by 4 foot trays will accommodate 175 
to 200 pounds of products of the first group or 275 to 325 pounds of 
berries or apples when fully loaded. If the drier is operated continu- 
ously, that is, if the fire is kept going steadily day and night and every 
tray that becomes dry is immediately replaced by a tray of fresh pro- 
duce, it will be possible to dry two charges of thinly spread trays in 24 
hours. If the fires are kept going only during the day and allowed to 
die down at night, the time for drying will be doubled and the capac- 
ity of the drier will, of course, be correspondingly reduced. 

In operating this drier, as in all others in which the heat is applied 
to a stack of trays from below, the trays of fresh material are inserted 
at the top of the stack and gradually shifted downward as they be- 


Fig. 10,—A prune tunnel evaporator 


come dry. The material thus encounters progressively increasing 
temperatures as it becomes able to endure them without injury; hence, 
it dries much more quickly than if left undisturbed in one position 
until dry. 

While evaporators of this type are frequently of wooden construc- 
tion throughout, the use of sheet iron for side walls, partitions, and roof 
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has the very great advantage that it makes the drier entirely fire- 
proof while adding very little to the cost. 

A prune tunnel evaporator.—The type of evaporator which is 
shown in figure 10 owes its name to the fact that it has been developed 
in the prune-growing districts of the Pacific coast primarily for use 
in curing prunes. While specially adapted to that purpose, its cheap- 
ness of construction and operation makes it available for handling any 
and all products, and it is worthy of much wider use. Its distinctive 
feature is that its construction secures a high degree of efficiency of the 
heat employed, as the warm air enters at one end of a long drying 
chamber and passes over and through the trays to the opposite end 
before it is allowed to escape. For this reason there is a considerable 
difference in the temperatures at opposite ends of the drier, and this is 
advantageous in the handling of most fruits and vegetables, which 
require a low temperature at the outset, but may be exposed to greater 
heat as they become partially dried. 

The prune tunnel drier requires a 2-story building or a single story 
with a basement for its installation unless steam is employed for heating 
it, in which case it may be installed in a 1-story building. The drier 
proper will occupy a position above the floor line, while the heating 
device is placed in a space below. The prune tunnel is a long, narrow 
chamber, with floor and ceiling inclined from the horizontal 114 or 2 
inches for each foot of length, thus making one end of the chamber, 
or tunnel, higher than the other. The warm air inlet is located in the 
floor at the lower end and the ventilating shaft is placed in the ceiling 
at the higher end, thus securing a flow of air through both the length 
and height of the tunnel. Trays containing the material to be dried 
are inserted through a door at the higher and cooler end and pushed 
along inclined runways to the lower end, where the dryingis completed. 

The lower limits of size of a single tunnel may be determined by the 
capacity required or by the size of the heating unit which is available, 
but there is a definite upper limit which can not safely be exceeded. 
A single tunnel should not be made more than 18 or 20 feet in length, 
614 feet in height, and 3 to 4 feet in width. Such a tunnel will accom- 
modate 16 tiers of trays placed 4 inches apart, which will give a total 
drying surface in a tunnel 20 feet long of 960 square feet if the tunnel is 
3 feet wide, or 1,280 square feet if its width be 4 feet. As each square 
foot of drying surface will accommodate 114 pounds of thinly spread 
material or 2 to 24 pounds of less delicate products, this will give a 
capacity of 1,400 to 2,000 pounds of green fruit at a charge for the 
3-foot width, or one-third more for the 4-foot drier. 

The frame of the tunnel should be made of 2 by 4 inch stuff spaced 
not more than 2 feet apart, in order to prevent warping and opening 







































































eS oe 


aoe =< ; ae =z : 7 





a 


Tanna aie SRE Re 








ee 




















FARMERS” BULLETIN 984 





34 


of the walls. For the same reason the walls and ceiling should be of 
good-quality tongue-and-groove flooring, and should be closely 
driven together in building. In order to give the ceiling and floor the 
necessary inclination of 2 inches to the foot of length, the studs at the 
lower end are cut 64% feet in length, each successive pair is made 4 
inches larger than those immediately preceding them, and all are 
spiked to the beams that supported the original floor which is taken up 
over the area occupied by the drier. Pieces of 2 by 4 inch stuff are 
next nailed to the studding at the proper height, thus forming sup- 
ports for the floor. In all cases an opening 3 or 4 feet in length and 
extending across the width of the tunnel isleft at the lower end, directly 
over the furnace, as an inlet for warm air. No special pains need be 
taken to make the floor tight, and some operators omit the floor 
entirely, but this practice apparently has nothing to commend it. 

Since the upper end of a 20-foot tunnel is 3 feet 4 inches higher than 
the lower end, it is necessary to surround the upper end with an in- 
clined false floor leading up to the doors, in order to permit easy access 
with trays loaded with fruit. 

If a single tunnelis being built, the sheathing of the side walls should 
be nailed to the inner surface of the studding, thus giving a smooth 
surface upon which cleats for carrying the trays may be nailed, leaving 
no spaces at the sides through which air may pass directly up. When 
two or more tunnels are built side by side the common walls should be 
boarded on both sides, for the same reason. 

The ventilating shaft extends entirely across the upper end of the 
tunnel and should be not less than 2 feet in width. It should be 
carried to a height of 3 or 4 feet above the roof of the building, in 
order to secure a good draft. 

The doors of the tunnel must, of course, open for the entire width 
and height and should be carefully fitted and provided with closing 
strips and a tight latch, so that air currents may not enter through 
them. If the tunnel is more than 3 feet wide, double doors meeting at 
the center of the opening will be more convenient than a wide single 
door. 

The cleats carrying the trays are nailed directly to the side walls of 
the tunnel, with the same inclination as the floor and ceiling. The 
first pair of cleats are placed with their upper edges 6 inches above the 
floor line, and those above are spaced 4 inches apart from center to 
center. The cleats may be 1 or 2 inches wide, but should be a full 
inch in thickness, in order to give a broad supporting surface for the 
edges of the trays, and great care must be used in selecting and placing 
them so that the upper edges form straight lines, as otherwise there 
will be difficulty in sliding trays along them. 
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In use, the trays of fresh material are always inserted at the upper 
end, where they are allowed to remain from 1 to3 hours. Each is then 
pushed down far enough to permit the insertion of a tray behind it, 
and this is continued at intervals until the runways are filled. A tun- 
nel in operation consequently always has at the lower end trays of 
material which is nearly dry and which is receiving the full heat of the 
furnace, while behind these are successive tiers of trays each filled 
with material containing more water and surrounded by air of lower 
temperature and higher moisture content, the last tiers being filled 
with freshly prepared material which has not yet begun to dry and 
which is being slowly warmed up by currents of relatively moist aiz 
at a moderate temperature. The advantages are obvious. The 
arrangement permits the insertion of new trays as rapidly as they are 
prepared, and the overheating and injury of water-filled fruit are 
avoided, while the material is automatically moved forward into 
higher temperatures as rapidly as it becomes able to withstand them. 

When the tunnel is completely filled there is a very strong tendency 
for the heated air to travel between the lower trays, resulting in 
slower drying in those near the top of the drier and necessitating much 
labor in shifting the trays. In order to remedy this, it is a good plan 
to omit one tray from each runway and so to arrange the trays at the 
lower end of the tunnel that the edge of the lowest tray in the stack 
is just flush with the edge of the hot-air opening in the floor, the next 
projects 2 or 3 inches beyond the first, and each succeeding tray 
stands out for the same distance above its fellow immediately below. 
The edges of the trays thus act as a series of baffle plates, breaking 
up the ascending current of warm air and distributing it through the 
stack in such fashion that trays at the top and bottom dry at equal 
rates and the laborious shifting by hand of trays from the upper to 
the lower runways is entirely avoided. 

Two dependable thermometers should be present in the drier at all 
times, one at the upper and one near the lower end, and the person in 
charge of the fucnace should so regulate the firmg that the tempera- 
ture at the upper end shows no sharp variations from that recom- 
mended for the particular material being handled when fresh, while 
that at the lower end is within the range permissible for finishing the 
drying. 

A single tunnel 20 feet or less in length can be very satisfactorily 
heated with any stove which would be large enough to heat com- 
fortably an ordinary 20 by 20 foot living room. If more than one 
tunnel is to be heated, a larger heating stove or a furnace of the type 
used in commercial drying plants should be secured. In such plants 
the tunnels are usually built in groups of three, the furnace is placed 
beneath the floor opening of the central tunnel, and the pipe is divided 
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by a T-joint into two lines which are carried out beneath the openings 
of the lateral tunnels and then brought once o. twice around the 
furnace room before passing into the flue. 

The furnace may burn either wood or coal, but both stove and pipe 
should be tight and in good repair, so that there will be no escape of 
soot and smoke, which would necessarily rise through the fruit above, 
The stove is placed directly beneath the opening in the floor of the 
tunnel at its lower end, and the pipe is brought up to within 3 feet of 
the floor and then carried at about that distance from the floor of the 
tunnel but with a slight upward inclination to the upper end, where it 
enters the chimney. Since there must be free access to the end of 
the tunnel, the chimney must stand at one side, or the pipe may be 
carried beneath the floor of the basement to a conveniently located 
flue, provided that an upward inclination be maintained to prevent 
sooting up. 

The furnace room may be an inclosure of the same or slightly 
greater width than the tunnel above it, but it should be at least 2 feet 
longer, this additional length being located at the lower end, in order 
to permit the placing of the furnace immediately beneath the open- 
ing in the floor above. If the tunnel be placed against the side wall 
of an existing building, the furnace room may be made by erecting 
partitions covered with rough boards or sheet iron to complete the 
inclosure, with a door for access in firing the furnace. Ventilator 
openings 1 foot in height and 3 to 5 feet in length should he left in 
each of the side walls at their middle point and just above the ground 
level, in order that the incoming cold air may pass over the heated 
furnace and piping before passing into the tunnel. 

Driers employing steam heat.—When the building in which the drier 
is installed has a steam heating plant or when a canning plant 
equipped with a good-sized boiler is operated in connection with the 
drier, the latter may be heated by steam. The advantages are 
several. The entire outfit may be installed upon one floor without 
disturbing existing walls or floors, there is no dust or smoke, and the 
temperatures employed are under the control of the operator, yet 
may be modified quickly and at will to suit the various products 
being handled. There is a considerably increased first cost over a 
furnace-heated drier of the same capacity, due to the cost of steam 
coils and plumbing, but if waste steam from a boiler is available the 
saving of fuel will offset this to a considerable extent, particularly if 
the plant has a good variety of material and covsequently a fairly 
long working season. 

A steam-heated tunnel drier—The tunnel evaporator described in 
the pages immediately preceding can readily be adapted to heating 
with steam, and the steam-heated tunnel can be installed without dis- 
turbing the existing floor in any room which has a fairly high ceiling. 
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‘In order to do this the lengths of the studding of the tunnel are in- 
creased 18 inches, so that the warm-air inlet at the lower end of the 
tunnel is 18 inches above the floor level. The heating coils are placed 
in this space and may consist of a number of flat coils of 1 or 114 inch 
steam pipe, placed one above another; or a very effective heater may 
be made of two or three ordinary radiators, laid upon their sides, one 
upon another, and connected in series. The heating unit is boxed in 
by board walls containing good-sized ventilator openings screened to 
prevent the entrance of dust. As it will be necessary to build a false 
floor around the tunnel to permit easy access in inserting and removing 
trays, air ducts leading beneath this false floor from the ventilator 
openings to inlets in the outer walls of the building may easily be 
built. Or, if the drier stands in a second-story room or over a base- 
ment, the floor beneath the air inlet may be taken up, the steam coils 
placed, over the opening, and the sides tightly boxed in, so that air 
enters only from the room below the drier, thus keeping eut the dust 
which would otherwise come in from the floor of the workroom. 

A steam-heated cabinet drier.—A type of cabinet, or ‘‘box,”’ drier 
which is heated by steam has recently come into use, particularly in 
New York and adjacent Canadian territory, in the drying of fruits, 
and more particularly of vegetables, destined for use by the Allied 
armies. The initial cost of piping and installation makes the total 
investment much greater than that required to build a furnace-heated 
drier of equal capacity; but the heating coils are built of ordinary iron 
pipe, and the drier may be of any desired size, is self-contained and 
portable, can be set up in any location where steam is available, and is 
so compact that it gives large capacity in proportion to the space 
required. There are, of course, no restrictions upon the character 
of the boiler or the sort of fuel employed in supplying steam. 

As usually constructed, the cabinet drier is a rectangular chamber 
18 feet long, 7 feet wide, and 10 feet in height, outside dimensions. It 
is heated by rows of steam pipes fed from a common header, the header 
being located at one end of the drier and 6 feet from the floor. From it 
twenty-four 1-inch steam pipes are led to the opposite end of the drier, 
where they are dropped 8 inches by means of elbows and unions and 
led back to the other end, again dropped and carried to the opposite 
end, each pipe passing through the length of the drier six times before 
it empties into a return pipe, which carries the condensed water back 
to the boiler.. Each row of pipes is given 1 inch of fall for each 6 feet 
of length, thus securing a good circulation. The spaces between the 
successive banks of pipe are consequently 8 inches wide at one end, and 
this distance increases to 14 inches at the other. The heating pipes 
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are carried upon a framework of similar pipe, as is shown in figure 11, 
in such fashion as to be entirely independent of the outer walls of. the 
drier and the supports for the trays. 

The framework of the cabinet surrounding the drier is built of 2 by 
4 inch stuff. As the trays used are 4 by 3 feet in size, the studs at one 
side of the drier are spaced 4 feet 4 inches apart on centers to admit the 
trays which are inserted between them. These studs are to carry 
cleats for supporting the trays. On the opposite side, which is to be 
boarded solidly, additional studding may be placed midway between 
those which carry the trays. The ends of the cabinet may be built in 
removable sections, fastened in place by buttons, but it is better to 
make them a series of hinged doors, for the sake of easy access to the 
pipes when repairs are necessary. 

As any two coils of pipe are 8 inches apart at one end of the drier 





Fia. 11.—Top and side views of the steam coils of a steam-heated cabinet 
drier. The steam enters the top row of pipes, circulates through the 
coils, and is finally returned to the boiler. The steam pipes are sup- 
ported by a frame of piping which is continued above the steam coils to 
serve as supports for additional tiers of trays 
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and 14 inches at the other, the number and spacing of the cleats which 
are to form runways for the trays are determined by this fact. The 
cleats supporting the trays should be 3 inches apart from center to 
center and there should be a space of at least 1 inch between a tray 
and the pipes above or below it. Consequently, the wider spaces 
between coils will admit three trays; the narrower ones only two. 
The cleats should be well-seasoned 1 by. 2 inch strips of some non- 
resinous wood which does not readily warp and split under heat, and 
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Fig. 12,—A steam-heated cabinet drier complete with boiler, air inlets at 
base, ventilators, and doors for inserting and removing the trays 
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the upper surface of each should be planed smooth before it is put into 
place, in order that the trays will slide readily over it. The front or 
open side of the drier is made up of a series of doors, each hinged at the 
lower edge so that it opens downward. These doors are made 22 
inches wide, so that each gives access to the trays between two tiers of 
piping. Pieces of 2 by 4 inch stuff spiked horizontally to the upright 
studding complete the framing of the doors, each forming a check 
against which the door below closes and a support to which the door 
above is hung. 

Air is admitted to the drier by means of ventilators 6 inches in 
width located just above the floor line and extending around the four 
sides of the cabinet as a continuous opening. They are screened to 
exclude dust and provided with movable shutters so that they may be 
opened or closed at will. 

The top of the cabinet is an inverted hopper terminating in a wooden 
ventilating shaft 4 by 4 feet in size, which is carried up through the roof 
sufficiently far to insure good draft and is roofed over to exclude rain. 
The capacity of the drier may be somewhat increased by placing an 
electric fan in the ventilator shaft, but if this is done a system of air 
ducts for distributing the incoming air to all parts of the interior must 
be installed or the drying will be unequally rapid at the sides and 
center. While the drier is 10 feet in height, the heating pipes are 
placed in the first 514 to 6 feet. It might seem at first thought that 
this arrangement would result in slower drying at the top, but as a 
matter of actual experience the upper part of the drier is the hottest 
portion and it is in this region that overheating and consequent injury 
to the product are most likely to occur. 

The trays are made 3 by 4 feet in size, and two trays are placed on 
each runway, one behind the other. Since the sources of heat are well 
distributed through the drier, trays may be inserted anywhere as the 
runways becomeempty. The time required for drying of course varies 
widely with the depth of spreading and the nature of the material, but 
two charges of thinly spread material should be dried in 24 hours. As 
a drier 18 by 7 feet in size and 10 feet high, having 16 tiers of trays, has 
2,300 square feet of drying surface, this would give it a daily capacity of 
about 6,500 pounds. ‘To operate the drier at this capacity will require 
a 20-horsepower boiler supplying steam under 50 to 70 pounds pressure. 


CONSTRUCTION OF TRAYS 


The best grade of galvanized-wire screen that can be obtained, with 
a mesh of one-fourth or one-fifth inch, should be used for making trays. 
It should be cut into pieces 1 inch larger each way than the finished 
tray is to be, in order that the free edges may be turned over to give a 
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firmer attachment to the frame. A shallower reversible tray is made 
by using 1 by 1 inch strips. The wire is tacked to a frame made of 
these; the tray is then turned over and a second set of strips nailed to 
the first, making a tray which may be used either side up. To make 
deep trays for such products as apples or cabbage, 1 by 2 inch strips 
are used for the frame and the wire is fastened with staples to the 
edges of the strips. In order to prevent the loosening of the wire from 
the frame, strips of hardwood one-half inch in thickness should be 
nailed upon the bottom of the tray, to protect the edges of the wire 
and to give a smooth surface upon which the tray will slide easily 
when loaded. 


PREPARING AND DRYING FRUIT PRODUCTS 


The process of blanching with hot water or steam generally 
employed with vegetables can not be applied to apples, pears, 
apricots, and peaches. These fruits are valuable primarily for the 
sugars they contain; these are present in soluble form and are in part 
lost by diffusion into the water in which blanching is done, and in con- 
siderably greater amounts escape later in the dripping of juice which 
follows the application of heat to the scalded or steamed fruit. For 
this reason such fruits are treated with the fumes of sulphur for a short 
time before drying begins. In fruits so treated, the chemical changes 
discussed on page 8 are arrested, the discoloration and blackening due 
to the oxidation of tannin does not occur, and the dried product has 
practically the color of the freshly exposed flesh of the fruit from 
which it was made. While sulphuring is sometimes called bleaching, 
the use of this term is misleading, since sulphur fumes do not bleach or 
whiten the fruit, but merely prevent darkening after the treatment. 
As the purchasing public demands such fruit, the entire commercial 
output for many years has been so treated. Unsulphured fruit will 
darken to an extent directly dependent upon the time required in dry- 
ing and is subject to souring and to insect attacks in drying, while 
sulphured fruit is not. There is neither gain nor loss in palatability or 
in food value as a result of sulphuring, and while the practice has been 
subjected to severe criticism it has never been shown that it is inju- 
rious to persons consuming the products. Consequently, the decision 
as to whether fruits dried for home use shall be sulphured or not is a 
matter to be left to individual preference. If it is to be done, a 
sulphuring box such as is described on page 14 must be made for the 
purpose. 


APPLES 


The fruit intended for drying should be reasonably mature but not 
soft, and should be handled with proper care in picking and hauling 
so as to avoid bruising, as-bruised spots which have become discolored 
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must be trimmed out in order to make a good-looking product. In 
preparing apples the working force must be so divided that the fruit is 
trimmed and sliced as rapidly as it is pared, as peeled fruit must not be 
allowed to remain standing in the air while awaiting its turn at the 
hands of the trimmers and slicers. After paring and coring, the apples 
should be trimmed immediately, to remove all bits of peel, discolored 
or decayed spots, and fragments of core, and at once sliced. Apples are 
usually cut by means of an attachment on the parer or by a special 
slicg ‘machine into slices or rings at right angles to the core hole and 
one-fourth inch thick, but a few individuals will prefer to cut them into 
quarters. Quartered apples, by reason of their greater thickness and 
the varying size of the pieces, dry more slowly and unevenly than 
slices and hence reduce the daily capacity of the drier and require a 
greater expenditure of fuel per dry pound, for which reasons they are 
now rarely made in a commercial way. 

If the fruit is to be sulphured, it should be spread upon the trays to 
a uniform depth of 1 to 144 inches as rapidly as it is sliced and imme- 
diately placed in the sulphuring box for 20 to 30 minutes, after which 
itis transferred to the evaporator. If it is not to be sulphured, dark- 
ening can be prevented only by providing pails of water into which the 
fruit is dropped after parmg. ‘Trimmers and slicers are also provided 
with such pails,so that the fruit is exposed to the air only while actually 
being handled by the workers until it is spread on trays and placed in 
the warm evaporator. Drying is begun at 130° F., and the tempera- 
ture gradually increased to 175°. The trays of drying apples should 
be examined from time to time and, if necessary, stirred with the 
fingers to correct any tendency to unevenness in drying. The fruit is 
sufficiently dry when a handful of slices gripped firmly in the hand has 
an elastic, springy feel, separates promptly when the pressure is 
released, and leaves no visible moisture upon the hand. It should be 
removed when this condition is attained and before the slices become 
crisp and hard, and subsequently treated as described in the section on 
“Treatment of products after drying,” page 56. 


PEARS 


The drying of pears in a commercial way is practically confined to 
California, and the methods of handling there used may be followed in 
a general way. Pears intended for drying are picked when the fruit is 
still quite firm but is readily loosened from the tree when slightly lifted 
with the hand. They are then stored in boxes or crates beneath a shed 
for a week or more until ripe but still firm. They are prepared for 
drying by removing stem and calyx, splitting lengthwise into halves 
without removing either core or peel,and spreading on trays in a single 
layer, cut surface uppermost. In order to make a product having an 
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attractive appearance it is necessary to continue the sulphur treat- 
ment for three or four hours, or even a longer time. If the fruit is not 
sulphured it is necessary to keep it under water after cutting, in the 
fashion described for apples, until it can be spread and placed in the 
drier. Half pears dry more slowly than apples and, if preferred, the 
fruit may be peeled and cored and cut into quarters or eighths, which 
will facilitate drying and also reduce the time necessary for sulphuring. 
The temperatures to be employed in drying are those recommended 
for apples. The properly dried product is elastic and rubberlike, and 
it is impossible to press water out of the freshly cut surface of the 


pieces. The treatment after drying is identical with that given apples. 





PEACHES 


Peeled evaporated peaches are comparatively unknown in the mar- 
kets, practically all commercially dried peaches being dried without 
peeling. For home use the fruit may be pared by hand, or preferably 
by a hot lye bath, as described on page 14, as no entirely satisfactory 
machine for peeling peaches has as yet been placed on the market. 
After paring and subsequent washing the fruits are cut in half, the 
stones removed, and the halves are immediately spread in a single 
layer, with the stone cavity uppermost, upon the trays. If the fruit 
is pared, sulphuring for 20 to 25 minutes will be sufficient; if unpared 
the time must be increased to 1 or 2 hours. These periods can not be 
considered as definitely fixed, however, as the time needed will vary 
with the degree of maturity of the fruit used, and even more widely 
with varieties, a variety of high water content, open texture, and soft 
flesh, such as the Elberta, requiring little more than half the time 
needed for such firm, dry-fleshed varieties as the Lovell and Muir. 
The sulphuring is completed when juice begins to collect in the stone 
cavity. This necessitates careful handling in transferring the fruit 
from the sulphuring box to the drier, as this juice is rich in sugar and 
must not be lost by carelessly tipping the trays. Great differences will 
be observed in the time required for drying. The criterion for 
sufficiently dried fruit is the attainment of the pliable, leathery 
character described for apples. 


APRICOTS 


The fruit intended for drying should be picked from the tree before 
it becomes ripe enough to drop. The handling of apricots in prepara- 
tion for drying is like that given peaches, as outlined above, with the 
difference that the fruit is never peeled but is halved, stoned, and sul- 
phured for 144 to 2 hours. In apricots, as in peaches, a rich sirup 
collects in the stone cavities after sulphuring, and careful handling to 
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avoid its loss in transferring to the drier is necessary. With both 
apricots and peaches drying should be begun at a temperature of 130° 
to 145° and gradually increased to 165° F. toward the end of the dry- 
ing process. 
CHERRIES 

Sweet cherries make a very acceptable product when dried and may 
be employed in the same ways and for the same purposes as raisins, 
The sour or pie cherries are also easily dried. The fruit is washed, 
picked over to remove stems and imperfect fruits, and then spread ina 
single layer on the trays and placed in the drier without sulphuring. 
If the fruits are very large they may be pitted before drying, but very 
large quantities of the juice, which contains a considerable portion of 
the sugar of the fruit, are lost in the process. If this juice, which 
amounts to 35 to 50 gallons per ton of fruit, can be saved and com- 
bined with apple or other juices in the making of jellies, pitting may be 
attempted; otherwise the process is both time-consuming and waste- 
ful. The drier should not be hotter than 120° F. when fresh cherries 
are placed in it, and the temperature should never rise above 150°, as 
cherries especially are easily injured by overheating. 


PRUNES 


Prunes intended for drying should be allowed to become fully ripe 
and fall from the trees of their own accord, as such tree-ripened fruit is 
considerably richer in sugar than that obtained by shaking the trees. 
Three or four pickings will usually suffice to gather the crop. The 
fruit should be gathered into crates or boxes holding not more than a 
bushel and should not be allowed to stand in the crates more than 12 
hours after it reaches the drier. In gathering, all partially decayed, 
overripe, fermenting, or soft fruit should be discarded. 

The term ‘‘prune”’ is applied to several varieties of plums which are 
alike in that they may be successfully dried without the previous re- 
moval of the stones, but which differ in other respects. All those varie- 
ties which are commonly dried require a short immersion in boiling lye 
to remove the thick waxy coating and to check or crack the skin and 
permit the contained moisture to escape. The exact time for dipping 
will vary with the variety and also with the degree of maturity of the 
fruit, but will be about 35 to 45 seconds for immature fruit and not 
more than half that time for that which is fully ripe. The dipping is 
properly done when the fruit shows a few very fine checks over the 
surface and particularly near the point of attachment of the stem, but 
must not be continued until the skin is actually split or begins to peel 


off. The lye should be boiling, and the dipping basket should be moved 
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about in the liquid to aid in bringing all the fruit into contact with the 
solution. The basket should then be quickly transferred to a large 
vessel of cold water and thoroughly rinsed to remove the lye, after 
which the fruit is spread in a single layer upon the trays. With the 
dark-fleshed prunes, such as the Italian or Fellenburg and the Prune 
d’Agen (also known as the Petit or French prune), which, with the 
Imperial prune, constitute the principal varieties used for drying, no 
further treatment is given. Light-fleshed varieties, such as the Sil- 
ver prune or Golden Drop, require a short treatment in the sulphur- 
ing box immediately after the lye dip, in order to preserve the color. 
Prunes are sufficiently dry when the flesh shows no moisture when 
torn across and pressed vigorously between the fingers. 

It is possible to dry other varieties of plums quite successfully by 
cutting the fruit into halves, removing the stones, and placing the 
fruits in trays in a single layer, stone cavities uppermost. Lye 
dipping is unnecessary with plums, but a short treatment with sul- 
phur fumes—20 to 25 minutes—will be required to preserve the 
color. The treatment of plums cut into halves is that given apri- 
cots and peaches, and the criteria for determining when the fruit: is 
sufficiently dried are the same. By reason of their thick, water- 
proof skins, prunes are especially liable to be burst’ by overheating 
at the beginning of drying. Consequently, fresh trays should always 
be placed in the coolest portion of the evaporator, and the tempera- 
ture should never be allowed to exceed 140° F., and should prefer- 
ably be 10 degrees lower for the first three or four hours. As wrinkling 
of the surface begins, the temperature may be gradually increased and 
may rise to 175° F. without danger of injury as the fruit becomes 
nearly dry. 

FIGS 
Dried figs are practically unknown outside of California, where 
the Mission or California Black, the Calimyrna, and the White Adri- 
atic varieties are dried in a small way for local use. Any of the 
varieties grown in the Southern States. make a delicious product 
when properly dried. The White Adriatic requires sulphuring to 
preserve the color, but this is not necessary with the other varieties. 

The fruits are picked when fully ripe, or may be allowed to fall 
from the trees. They are picked over to remove any decaying fruits, 
washed, and spread* upon the trays, preferably in a single layer. 
The drying should be started at 120°, and should at no time be 
allowed to rise above 140° F. When the fruits are nearly dry they 
should be dipped for two or three minutes in a boiling brine solution 
made by dissolving 1 pound of common salt in 3 gallons of water. 
The figs are then drained and returned to the trays, and the drying 
is completed. This brine dip is given primarily because it makes 
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the skins soft and glossy, but it doubtless is also more or less effective 
as a sterilizing agent. 

BERRIES 
Blackberries, raspberries, and loganberries receive identical treat- 
ment in preparation for drying; hence they need not be separately 
discussed. Dewberries, huckleberries, blueberries, and gooseberries 
are occasionally dried, the method of treatment being that here 
outlined. Any of the cultivated blackberries, as well as the wild 
varieties, make excellent dried fruit. Among the raspberries, the black 
varieties, such as the Ohio and Gregg, are prime favorites with commer- 
cial evaporators because their firmness permits spreading them rather 
deeply on the trays, while they also dry more quickly and give higher 
yields of the dry product than softer varieties. These last can be 
successfully dried, however, provided care is taken not to allow them 
to become overripe and soft before picking. There is little commer- 
cial demand for dried red raspberries, which dry more slowly, are 
much more liable to crush and mat on the trays in drying, and 
give « lower yield of more sharply acid fruit than the black varieties, 
but they may be dried for home use in the same way as other berries, 
Loganberries demand particularly careful handling, as they become 
very soft when first heated and are especially prone to flatten out, 
mat together, and lose juice by dripping in the drier. They must be 
spread in thinner layers than other berries, and the temperature of 
the drier should not be allowed to exceed 130° F. at the beginning 
of drying, but may be gradually advanced to 145° or 150° toward the 
close. 

_ Berries which are to be dried should be picked in the early morn- 
ing hours, so that they may be brought under cover before becoming 
heated by the sun. The vines should be picked over frequently, 
so that only firm, market-ripe berries are brought to the drier, 
and the pickers should be supplied with shallow picking vessels and 
instructed to avoid crushing the berries in picking and handling. 
Pouring the berries from one vessel to another and stacking filled 
boxes so that one box rests upon the fruit in another are especially to 
be guarded against. All berries brought in on any one day should be 
placed in the evaporator before the end of that day, as crushing 
and leakage, with the resulting multiplication of organisms causing 
spoilage, will occur if the fruit is allowed to stand overnight. If 
delays in starting the drying are absolutely unavoidable, the fruit 
should be placed in the coolest possible place of storage until it can be 
accommodated in the drier. Berries should be spread uniformly 
upon the trays to a depth varying with the ripeness and physical char- 
acter of the fruit, the softer berries in a layer not more than two ber- 
ries deep. A little practice will enable one to spread berries quite 
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uniformly by careful pouring from the vessels. Smoothing with the 
fingers and attempts to pick out leaves, bits of stem, and green berries 
are to be avoided, as these are readily removed after the berries are dry 
by passing the fruit over a screen. The trays should be placed in the 
evaporator as rapidly as they are filled. An initial temperature of 
135° to 145° F., gradually increased to 150° to 155° when the fruit is 
two-thirds to three-fourths dry, may be used with blackberries, rasp- 
berries, and any other berries except loganberries and red raspberries, 
which should be started at 130° F. When the berries have dried suf- . 
ficiently to be stirred without crushing, the trays should be gone over 
and any thick clumps which are drying too slowly spread out with the 
fingers. The fruit is dry when it begins to rattle somewhat on the 
trays and when the berries no longer show moisture when crushed 
between the fingers. 

While it is possible to dry gooseberries, currants, strawberries, and a 
variety of other small fruits, attempts to do so are inadvisable. Cur- 
rants and gooseberries have such a wide range of usefulness that it is 
unnecessary to dry them in order to avoid allowing them to go to 
waste. The distinctive coloring and flavoring substances of straw- 
berries are readily driven off or broken down by heating, and as the 
fruit is extremely high in water content and soft in texture, it is 
extremely difficult to dry without loss by dripping. For these rea- 
sons the dried product is usually so effectively denatured as to have 
little of the appearance, color, or flavor of the fresh fruit, and is to 
be regarded as a curiosity rather than a valuable food material, It 
is desirable to restrict the work of drying to those perishable mate- 
rials which are staple food products and to conserve only such acces- 
sory fruits of small value and minor importance as are not used in 
the fresh condition in other ways. 


PREPARING AND DRYING VEGETABLE PRODUCTS 


The generally available information in regard to the drying of 
vegetables is mainly confined to methods of handling potatoes, tur- 
nips, carrots, beets, parsnips, onions, and cabbage. These are the 
vegetables which commercial evaporators in the United States and 
Canada have had experience in handling, since they constitute the 
list of vegetable materials needed in the rationing of the Allied armies. 
The primary reason for drying them, of course, lies in the fact that 
they are so bulky that transportation over long distances is quite 
impracticable; drying removes all nonedible portions and produces 
great reductions in weight and bulk while at the same time it permits 
storage for an indefinite period without danger of deterioration. 

The vegetables just listed, however, are the least rapidly perishable 
of our staple vegetable foodstuffs. In practically every part of the 
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United States it is possible to store some or all of them outdoors in 
pits in the ground or in any ordinary cellar through the winter, thus 
assuring a constant supply of fresh vegetables at the expense of very 
little time and trouble. Wherever such pit or cellar storage is possi- 
ble any labor spent in drying potatoes and other root vegetables, 
onions, and cabbage will be wasted. In districts that have no near-by 
sources of supply of staple vegetables there is usually a short period 
in which these products are plentiful in the markets, and wherever 
possible at such times supplies should be stored for winter use, either 
outdoors in pits roofed with boards and protected by banks of earth 
or in a portion of the basement or cellar partitioned off for the pur- 
pose. The drying of these vegetables for family use should be under- 
taken only as a last resort and in households which are so situated 
that storage in quantity in the fresh condition is impossible, as is, of 
course, the case in a large percentage of city homes. 

Drying is not a means of utilizing vegetables which are not good 
enough to can or use fresh. It can not improve the quality of any 
material; it can at most merely preserve it without deterioration, 
In consequence there are a number of indispensable prerequisites to 
the making of a high-class dried product. Such material as deterio- 
rates rapidly after gathering must be gotten to the drying plant with- 
out delay; it is impossible to make good dried products from vegeta- 
bles which have been overheated and wilted in transit or upon 
hucksters’ stalls, and which have consequently begun to undergo 


_ destructive chemical changes. For first-class products the raw mate- 


rial must come fresh and crisp from the field, must undergo rigid 
examination for the removal of all diseased or overripe and decaying 
portions, and must be treated throughout its preparation for the 
drier in exact accordance with directions. Any material which you 
would not use for canning or readily accept for cooking and serving 
on your table will not make an acceptable dried product. 
Practically all vegetables, after being sliced or otherwise made 
ready for the drier, undergo blanching. It is just here that ‘the 
final quality of the product is largely determined, since the best 
material will be spoiled by careless or improper blanching. The 
word blanching is a canners’ term and is applied to a brief treatment 
of the material with boiling water or steam. The equipment used 
is described elsewhere (p. 13). The purposes of the treatment are 
several. It stops destructive chemical changes by destroying the 
agents which produce them and consequently prevents darkening 
or discoloration, it preserves or “‘sets’’ the natural color, it coagu- 


lates some of the soluble constituents, and it kills the protoplasm 
and consequently accelerates the escape of moisture in drying. 
Blanching must not be confused with cooking; it in no sense 
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takes the place of the subsequent cooking in preparation for the table. 
If too long continued it does harm by dissolving out some of the valu- 
able constituents, by breaking down the pigments which give color 
to the material, or by converting the starch present into a partially 
cooked paste. For these reasons blanching, whether accomplished 
by dipping into hot water or by exposure to steam, must be carefully 
and intelligently done. 
POTATOES 


Potatoes must first be thoroughly washed to remove dirt and stones. 
If they are to be peeled in one of the rotary peelers they should be 
roughly graded for size, as the percentage of waste is greatly increased 
when potatoes of different sizes are placed together in the machine. 
Whether the paring is done by machine or by hand, the operators 
must be cautioned against removing a needlessly thick peel, as the 
layer immediately beneath the outer skin of the potato contains a con- 
siderable percentage of valuable nitrogenous material which is lost by 
deep paring. When machines are used the eyes must be removed by 
hand and the workers at the same time must remove all bits of peel 
and diseased or discolored portions. If the women intrusted with this 
tedious work can not keep up with the parer, the tubers must be drop- 
ped into cold water immediately after paring. Slicing may be done 
either with a rotary slicer, an apple slicer (such as is shown in figure 5), 
or by hand, but in any case the slices should be uniform in thickness to 
insure even drying. Three-sixteenths to one-fourth inch is the best 
thickness. As rapidly as the potatoes are sliced they must be dipped 
orsteamed. If to be dipped, they are placed in a wire-bottomed basket 
or box to a depth of not more than 4 or 5 inches and plunged into the 
water, which should be 8 or 9 inches deep and should be boiling so vig- 
orously as to stir and separate the slices. They should remain in the 
water 2 or 3 minutes, and should then be withdrawn, drained, spread 
upon the trays to a depth of about an inch, and immediately placed in 
the drier. If steaming is the process employed, the trays are spread 
directly from the slicer and placed in the steamer. The steam box 
must be left open after the steam has been turned on until the air is 
displaced as completely as possible. The door is then tightly closed 
and the potatoes allowed to remain 1 to 3 minutes. The exact time 
necessary for either steaming or dipping will vary with the season, the 
variety of potato, the thickness of the slices and the depth to which the 
trays are loaded, and the efficiency of the steaming box; hence, it must 
be determined by experiment. The purpose in view is the prevention 
of darkening, and the treatment should be continued no longer than is 
absolutely necessary to accomplish this, as prolonged treatment par- 
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tially cooks the potato and makes it less like fresh potato when sub- 
sequently cooked. The drying should be begun at 125° F. and the 
temperature gradually increased as drying proceeds, finishing with a 
temperature of 145° to 150°. Potatoes are sufficiently dried when they 
rattle sharply when stirred with the hand and when the pieces no 
longer show opaque, spongy white areas here and there on their sur- 
faces. They are treated after removal from the drier in the manner de- 
scribed in the section on “ Treatment of products after drying,” page 56. 


TURNIPS 


Turnips intended for drying should be gathered before pithiness 
begins to appear. They are treated precisely like potatoes in so far 
as washing, paring, slicing, removal of diseased or discolored portions, 
and spreading on trays are concerned. They require a somewhat 
shorter treatment with steam or hot water than potatoes, and slightly 
higher temperatures may be used in drying, 135° to 140° F. at the 
outset and 160° to 165° toward the end being perfectly safe. 


BEETS, PARSNIPS, AND CARROTS 


Beets, parsnips, and carrots should receive the same general treat- 
ment given potatoes. They may be pared in the same way, or pref- 
erably merely scraped sufficiently to remove the outer dark layer, and 
are sliced the same thickness. If preferred, any of these vegetables 
may, of course, be cut into strips by cutting across the slices. A very 
short treatment in boiling water or steam, not more than two min- 
utes in duration, preserves the natural color, which will change to a 
grayish or yellowish brown during drying if the product is dried with- 
out blanching. The drying should be begun at 120° F., and the tem- 
perature should not be allowed to rise above 145° at any time. Pars- 
nips, carrots, or beets are sufficiently dry when the pieces break when 
one attempts to bend them and when they show no moisture upon 
being pressed between the fingers. See “Treatment of products after 
drying,” page 56, for methods of caring for the dry products. 


CABBAGE 


Cabbage is prepared for drying by trimming off all dead, diseased, or 
discolored leaves, cutting out the central stalks, and cutting the heads 
into slices one-third to five-eighths inch thick, which are subdivided by 
again slicing at right angles to the first cut. A rotary slicer of sufficient 
size to receive a half head of cabbage will do the work rapidly and 
satisfactorily, but an ordinary slaw cutter, or even a butcher knife, 
may be used. The sliced cabbage is blanched by exposing to steam for 
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three minutes after spreading on the trays or by dipping into boiling 
water in a wire-bottomed box or basket for four minutes. The dipping 
vessel should not be filled to a depth of more than 6 to 8 inches and the 
contents should be stirred vigorously during the dipping, in order that 
the hot water may quickly reach all parts of the vessel. Since cabbage 
tends to pack together rather closely on the trays, care must be taken 
to spread it as evenly as possible to a depth of not more than 1 inch 
and to stir the material frequently in the earlier hours of drying, in 
order that thick masses may be spread out over the thinner areas. 
Start the drying at 115° to 125° F. and increase the temperature by 
10 degrees as drying nears completion. Great care must be taken 
to avoid scorching the product; the thin portions of the leaves dry 
much more quickly than the thick, fleshy ribs, and are very prone 
to scorch and brown upon the slightest overheating. The product 
is sufficiently dry when no water can be squeezed out of the thicker 
pieces by strong pressure between the fingers. 


CAULIFLOWER 


Remove diseased or discolored portions of cauliflower, wash, and 
cut into small pieces, either by hand or preferably in the rotary slicer. 
Blanch five or six minutes in steam or four minutes in boiling water. 
Spread rather thinly on the trays and dry with an initial tempera- 
ture of 120° F., which may be increased, if desired, to 130° as the 
material becomes almost dry. Cauliflower undergoes a very con- 
siderable darkening during drying, despite the rather prolonged 
period of blanching here recommended, but the original color is more 
or less perfectly regained when the dried material is subsequently 
soaked and cooked. It is treated in the curing room as are other 
vegetables and is sufficiently dried when no moisture can be crushed 
out of the pieces with the fingers. 


ONIONS 


As no satisfactory machine for the purpose has been devised, the 
outer discolored portions of onions must be removed by hand. They 
are then sliced with a rotary slicer, a hand apple slicer such as is shown 
in figure 5, or by hand. Blanching is not necessary, and the slight 
improvement in color which it gives is more than offset by the loss 
of soluble constituents into the water used for dipping. The onions 
should be spread on trays as rapidly as they are sliced and imme- 
diately placed in the evaporator. The temperature in the drier 
should be 140° F. when the onions are placed in it and should be 
held at this point throughout the drying. The product must be care- 
fully watched toward the end of the process, as thin detached pieces 
rapidly scorch unless mixed with the thicker compact slices. The 
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product is dry when pieces break crisply on bending, and it should 
be promptly removed to guard against overdrying. 

The evaporator may also be used for curing onions to prevent 
storage rots and to prolong their season of storage. Alternate trays 
of the drier are used and the onions are loosely piled upon them to 
a depth of 4 to 6 inches. The ventilators are wide open and a very 
small fire, just sufficient to maintain a temperature of 95° to 100° F., 
is started in the furnace. The drying is continued until the outer 
scales are quite firm and hard and the onions have lost 8 to 10 per 
cent of their weight, after which they are stored in the usual manner. 


SWEET POTATOES 


The evaporator may be of service in preserving sweet potatoes in 
two ways—by drying them ready for use or by curing or partially 
drying them to increase the time during which they may be kept in 
storage in the fresh condition. 

Sweet potatoes intended for drying may be prepared in the general 
manner outlined for other root vegetables in so far as washing and 
paring are concerned. They may be cut into slices, like white pota- 
toes or carrots, or split lengthwise into quarters or eighths according 
to size and dried in that form. If sliced, 6 to 8 minutes is sufficient 
for blanching; if cut into quarters the time should be increased to 
10 minutes, as the potatoes must be partially cooked. The tempera- 
ture of the drier may be 145° to 150° F. at the beginning of the 
drying and raised 10 or 15 degrees after the product loses most of 
its moisture. Sweet potatoes should remain in the drier until the 
pieces have become quite brittle and break readily under pressure. 

In humid districts in which the storage period for sweet potatoes 
is comparatively short, an evaporator may advantageously be used 
for partially drying or curing potatoes to increase their keeping 
period. The potatoes are brought from the field or market, spread 
upon the trays one or two deep, and placed in the drier, which is 
kept at a temperature of 90° to 100° F. by slow, careful firing. After 
48 to 72 hours of this treatment the potatoes will have lost 10 to 15 
per cent of their weight and will have become slightly shriveled 
superficially. All cuts or broken surfaces will have dried out. The 
potatoes are then removed and stored in bins or cellars in the usual 
way. The ordinary fungi which cause rotting in storage do not 
attack potatoes which have been subjected to this treatment, while 
the cooking qualities and flavor of the potatoes are entirely unaffected 
by it. 





PUMPKIN AND SQUASH 


Pumpkins used for drying may be of any variety, but the firm, 
solid-fleshed, deep-colored varieties will give a larger yield of a more 
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highly flavored and consequently more desirable product. Either 
summer squash or the later maturing varieties may be dried. In any 
case the vegetables should be mature and in good condition for use 
fresh. The treatment given pumpkin and squash is identical. The 
vegetable is cut into strips 2 inches wide and peeled, the seeds are re- 
moved, and the strips are passed through a rotary slicer set to cut 
pieces one-half to five-eighths inch in thickness. The pieces are imme- 
diately blanched, either in boiling water or steam, for three to six 
minutes. The different varieties which are used vary so much in the 
character of their flesh and the amount and depth of their coloration 
that the operator must necessarily learn by a little experimentation 
the best length of time for blanching the particular lot of material on 
hand. The process is completed and must be stopped as soon as the 
pieces have become semitransparent. 

The drying should be begun with a temperature of approximately 
135° F., which may be gradually increased to 160° as the material 
dries. The trays should be looked over once or twice, in order that 
any moist spots may be opened up and spread out. Pumpkin and 
squash should not be dried until brittle; the material is in proper 
condition for removal from the evaporator when the pieces have 
become leathery in texture but show no moisture when cut across 


and crushed. 
TOMATOES 


Fruit intended for drying should be well ripened but still firm. 
Wash the tomatoes, place in a wire basket, and submerge in boiling 
water for one or two minutes, to loosen the skins. Remove and allow 
to cool, strip off skins, remove the hard, woody central core and any 
adhering skin or diseased areas, and cut the fruit into slices three- 
eighths to one-half inch in thickness. Spread the slices in a single layer 
upon the trays. Tomatoes can not be placed directly upon naked 
wire trays, as the acids of the fruit become so concentrated during 
drying that the metal is rather vigorously attacked. Trays may be 
protected by painting them over with a brush dipped in boiling 
paraffin or by laying pieces of cheesecloth over them. 

The temperature at the beginning should not be more than 120° F. 
and may be gradually increased to a maximum of 140° toward the 
completion of the drying. 

Properly dried tomatoes as taken from the drier will show no mois- 
ture on being pressed between the fingers, and the slices will break 
crisply on bending. Like all other vegetable products, they will be- 
come somewhat flexible and elastic after being shoveled over for some 
days in the curing room. 
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OKRA 


The younger pods of okra may be dried entire after being steamed or 
blanched in boiling water for two to three minutes, while older pods 
should be split into halves, or, if quite large, into quarters, and 
‘blanched for two minutes. Spread thinly on trays, so that the pods 
do not overlap. Begin the drying at 115° to 120° F. and gradually 
increase it to not more than 135° as the drying proceeds. 


SWEET CORN 


While formerly very widely practiced throughout the country, the 
drying of sweet corn has in recent years been practically discontinued 
except in a few localities in Pennsylvania and Ohio, where the product 
is for the greater part consumed in the immediate vicinity. That the 
product and the processes for making it are not widely known is ex- 
tremely unfortunatg, since properly dried sweet corn is a delicious 
food, fully equal, if not superior, to canned corn and capable of use for 
practically as wide a variety of purposes. 

Any of the varieties of sweet corn having qualities desirable for 
table use will make a good product. Where corn is grown especially 
for drying, Stowell’s Evergreen is largely employed, because it gives 
heavy yields of excellent quality; also because it ripens quite uni- 
formly, and hence can be gathered with a minimum of labor. 

Corn intended for drying should be gathered when in the milk 
stage, before glazing and hardening have begun and when the corn is 
in ideal condition for immediate table use. It should be gathered 
only as rapidly as it can be worked up at the drier and must never be 
allowed to remain standing in bags or boxes in the field or at the drier. 
This is imperative, as no product deteriorates more rapidly on stand- 
ing in a warm place. 

The ears are husked and trimmed with a knife to remove any worm 
injuries, but no effort to remove adhering silks need be made, as these 
are readily separated from the grains after drying. The ears are then 
placed in wire baskets or wire-bottom boxes and plunged into boiling 
water for 8 to 12 minutes. The cooking is completed when the milk 
is “set,” that is, when no fluid escapes from the grains upon cutting 
them across. Younger corn will require a longer period of cooking 
than the more mature ears, so that the corn may very well be divided 
in husking into older and younger lots, which are cooked separately. 

After cooking, the corn is emptied upon a table, allowed to drain and 
cool sufficiently to be handled, and then cut from the cobs with a 
strong, sharp knife. The knife should be so held that none of the cob 
is removed with the kernels. The adhering glumes, like the silks, are 
easily screened out after the corn becomes dry. The kernels are spread 
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upon trays to a depth of 1 inch and dried at 130° to 140° F. The grain 
should be thoroughly stirred several times during the drying, to sep- 
arate any adhering masses and equalize the drying. Properly dried 
corn is hard and semitransparent, and the kernels break with a clean, 
glasslike fracture when crushed. 


BEANS AND PEAS 


Garden peas intended for drying should be gathered when in ideal 
condition for immediate table use; that is, when the seeds have at- 
tained full size and before the pods have begun to turn yellow and dry 
up. Shell them by placing the pods in boiling water for five minutes; 
then spread on a wire screen having a mesh large enough to permit 
the shelled peas to pass through, with a box or basket placed beneath 
it. Rub the pods vigorously over the screen with the hands, which 
will burst and empty practically all the pods much more quickly than 
they could be shelled by hand. The shelled peas are then given a 
very short dip, one to two minutes, in boiling water, drained, spread 
to a depth of three-fourths inch to 1 inch on the trays, and dried at 
115° to 120° F. as initial temperature, rising to 140° toward the com- 
pletion of the drying. Stir occasionally while drying. Properly 
dried peas will be uniformly dry throughout, showing no moisture 
near the center when split open. 

Wex beans, Lima beans, or mature string beans for drying should be 
gathered when full grown but before the pods have begun to dry, 
shelled, blanched three minutes in boiling water with thorough agita- 
tion, dried, and spread on trays to a depth of not more than 1 inch. 
They should be stirred rather frequently in the first hours of drying. 
Considerable variation in the temperatures employed in drying is per- 
missible, but the material should not be heated above 150° F. at the 
outset. 

String beans not yet full grown but sufficiently developed for table 
use are strung, broken into pieces each containing not more than two 
beans, and dipped into vigorously boiling water for five minutes if very 
young, for seven or eight minutes if older and nearly grown, in water 
which has had two tablespoonfuls of ordinary baking soda to each 
gallon added to it. This will preserve the bright green color of the 
pods quite perfectly. Spread about 1 inch deep on trays and begin 
drying at 130° F. Stir occasionally and increase the temperature very 
gradually to 140° or 145°. The drying is complete when no moisture 
can be expressed from freshly broken pieces. Beans and peas which 
have been allowed to dry on the vines may advantageously be given a 
short treatment in the drier. Shell, spread to a depth of one-half to 
three-fourths inch in trays, and place in the drier for 10 to 15 minutes 
at 165° to 180° F. This treatment will destroy insect eggs and bean 
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weevils, thus reducing the possibilities of loss in storage; but it also 
destroys the vitality of the material treated, which consequently can 
not be used for seed. 
CELERY 

To make an acceptable dried product, the celery used must be such 
as would be accepted without question for use fresh. Consequently, it 
must reach the drier with out having been allowed to become heated 
and wilted in the crates Alldiseased and discolored parts are removed, 
the leaves are stripped off, and the stalks cut by means of a rotary 
slicer into pieces about three-fourths of an inch long. These are 
steamed three minutes or given a dip of two minutes in boiling water, 
spread about one-half inch deep on trays, and dried at 135° F. with oe- 
casional stirring. If desired, celery leaves may be dried separately 
from the stalks, for use in flavoring soups and stews. They may be 
passed through the rotary slicer or dried entire. Blanch two minutes, 
spread thinly, and stir frequently, employing a temperature of 125° to 
140° F. 

SPINACH 

Spinach intended for drying should be allowed to become rather well 
grown, as very young spinach does not give uniformly good results, 
The material is sorted over, separated from the roots, thoroughly 
washed, drained, and steamed for not more than two minutes. In 
dealing with any of the thin-leaf vegetables it is advisable to employ 
steaming rather than dipping, since such materials retain so much 
water between their surfaces that the drying is very uneven. Dry at 
130° F. and remove before the leaves become so dry as to break into 
pieces at a touch. 


TREATMENT OF PRODUCTS AFTER DRYING 


After removal from the drier, fruits or vegetables must be subjected 
to an after-curing or conditioning process before they are permanently 
stored away. Any lot of material, even that removed from a single 
tray, will not be uniformly dry throughout, some portions being over- 
dried while others contain too much moisture for safety. If such ma- 
terial while still warm be piled loosely upon a clean floor and subse- 
quently thoroughly stirred at daily intervals for 10 days or 2 weeks, 
the wetter portions give up some of their water to the drier parts or to 
the atmosphere, the moisture content of the entire mass becomes 
uniform, and a condition of equilibrium with the surrounding air 
such that the material neither absorbs nor gives off measurable quan- 
tities of moisture is presently attained. Material so treated is said 
to have been ‘‘conditioned” and may be stored without danger of 
spoilage; without such treatment the spores of fungi and bacteria 
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present upon the material will be able to begin growth upon the wett-r 
portions, ultimately destroying the whole. Proper handling in the 
conditioning or curing room will permit considerable latitude in the 
moisture content of the material as it comes from the drier, but no one 
should presume upon this fact so far as to relax his efforts to remove 
the various products from the drier when in just the right condition. 

The curing room should be conveniently located with reference to 
the drier, should have over all the windows blinds or shutters which 
effectively exclude sunlight or strong daylight, and should be closely 
screened to exclude insects, as the dried products will quickly change 
color if exposed to strong light, while the visits of insects will expose 
the whole product to ruin by insect larve later on. The floor of the 
room should be kept scrupulously clean, and may be divided into a 
number of temporary bins for the storage of the various products by 
means of boards placed on edge, or a number of large boxes may be 
used as storage bins. No harm will be done if the product of several 
days’ drying is dumped into a single bin as it is made and the whole 
thoroughly stirred together; on the contrary, such treatment hastens 
the equalization of moisture throughout the whole mass. 

Only after any given lot of material has reached such condition 
that it is undergoing no perceptible change in moisture content from 
day to day should it be placed in the containers in which it is to be 
permanently stored. (Fig. 13.) This is imperative. Much loss of 
time, labor, and material has resulted in previous seasons from a gen- 
eral misapprehension as to the purpose in view in permanent storage. 
Material which has been properly dried has nothing to fear from the 
free access of the air; in periods of damp weather it will take up very 
slight amounts of moisture, which will be as promptly lost upon the 
return of dry weather. The sources of possible injury to properly 
dried material are (1) light, which darkens light-colored products, 
such as apples and turnips, and causes gradual bleaching of such 
highly colored materials as beets, carrots, and pumpkins, and (2) in- 
sects, which deposit their eggs in the material. Consequently, the 
containers used for storing dried products need not necessarily be 
air-tight, but it is necessary that they exclude light and insects. In 
many cases the use of air-tight containers has unquestionably led to 
the loss of the material which they were intended to preserve; in 
periods of warm weather water was evaporated from the contents into 
the imprisoned air and subsequently deposited upon the surface of 
the material when cooler weather returned. This process of alter- 
nate distillation and condensation ultimately brought to the super- 
ficial layers so much moisture that the growth of organisms and con- 
sequent spoilage of the material became possible. 
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A considerable variety of containers for dried products may be 
used—stout paper bags, lard cans or any similar tin cans with reasona- 
bly close-fitting slip covers, heavy pasteboard boxes, or heavy muslin 
bags which have been repeatedly dipped into boiling paraffin prior to 
use (until the cloth is thoroughly infiltrated and its meshes filled) have 
all given satisfactory results. For storing larger quantities, well-made 
wooden boxes of suitable size and provided with close-fitting lids may 
be used. Each box should be lined with several layers of paraffined 
paper, each layer being so-placed that the sheets break the joints of 
the preced ing layer, the edges of the paper being left to project far 











Fig. 13,—Packing the dried products, after conditioning, into pasteboard containers 
for storage 
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enough to allow them to be snugly folded over the top when the box is 
filled. In packing the larger containers, the material may advanta- 
geously be pressed firmly down with the hands or by means of a board 
cut to fit inside the container. 

With materials which have been dried in the sun or by means of an 
electric fan, special precautions are necessary, since such materials 
very commonly contain the eggs of certain moths and beetles which 
will subsequently develop within the packages unless steps are taken 
to destroy them. This is best done by spreading the dried product 
in thin layers in ordinary baking tins or other convenient recep- 
tacles, placing these in the oven of the cookstove with a thermometer 
so placed that it may be observed through the partially opened door 
of the oven, and allowing the material to remain until the tempera- 
ture has reached 180° F. This temperature will destroy all insect 
life. The material should be placed in packages as soon as it is 
removed from the oven in order that no opportunity for reinfes- 
tation may be given. The same precaution should be taken with 
any material which may have been exposed to the visits of insects 
subsequent to drying. 

The room in which dried fruits and vegetables are to be stored 
must be warm and dry. The ordinary pantry or storeroom com- 
municating with the kitchen is not well suited to the purpose, since 
the constant evaporation of water from vessels on the stove keeps 
the air quite humid, and evaporated materials consequently take 
up moisture and ultimately spoil. An airy attic which is kept warm 
by flues or pipes passing through it from the living rooms below 
makes an ideal storage place; the bags or boxes of dried products 
may be placed near the pipes so that they are kept slightly warm. 
If the house has a furnace, open shelves may be constructed near it 
in order that the material may be kept dry and warm by the heat 
of the furnace. _ 

In districts which have exceptionally long periods of high humidity 
and almost constant rainfall at certain seasons, it will be necessary 
to employ special care in order to avoid spoilage of dried material. 
At such seasons the packages of dried fruits and vegetables should 
be opened and examined, and any which appear to be taking on 
moisture should be returned to the drier or to the oven of the cook- 
stove and given a sufficient heating to restore them to their original 
condition. One such treatment in the course of the rainy season 
is usually sufficient to prevent any loss, but the material should be 
examined from time to time and given a second treatment in case 
any portions of it appear to be too moist for safety. 
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MAKING SOUP MIXTURES 





The various evaporated vegetables may, of course, be used sepa- 
rately in cookery in most of the ways in which fresh materials are 
employed, but the dry products will undoubtedly find their widest 
usefulness in soup mixtures or in combinations designed for use in 
the preparation of the increasingly popular vegetable boiled dinner, 
since they permit the serving of any favorite vegetable combination 
at all seasons of the year. The various vegetables, after drying, 
may be mixed in definite proportions prior to storage, or they may 
be stored separately and mixed a little at a time as needed for use. 

For those who wish to make a vegetable mixture which will have 
the maximum food value and at the same time approach as nearly as 
possible to a complete or balanced ration, the formule employed in 
the making of evaporated soup mixtures for the use of the British 
armies may serve as guides. One of these mixtures contains 20 
per cent each of potatoes, turnips, and peas; 17 per cent each of 
carrots and beans, and 6 per cent of onions; another has 37 per cent 
of potatoes, 19 per cent each of carrots and turnips, 10 per cent each 
of onions and cabbage, and 24 per cent each of beans and peas. 

A number of commercial concerns have placed dried vegetable 
soup mixtures upon the market, and while the exact proportions 
of the various constituents entering into these are guarded as trade 
secrets by the makers, they differ principally from the formule given 
in having, in most cases, a larger percentage of potato, in the absence 
of beans and peas, and in having various minor additions, such as 
beets, celery, radishes, and tomatoes. The housewife may ascer- 
tain the approximate amounts of each of the fresh materials repre- 
sented by a convenient quantity, such as 1 pound of each dry prod- 
uct, from the list on page 61, and with these equivalent values in 
mind may work out any desired combinations as readily as with 
fresh vegetables. 

In making up combinations of dried vegetables, however, it must be 
borne in mind that, since the mixture must subsequently be soaked 
and cooked as a unit, only such vegetables as absorb water and become 
cooked at approximately equal rates can be successfully combined in 
the dry condition. Such materials as the root vegetables, cauliflower, 
cabbage, celery, spinach, tomatoes, and onions behave alike both in 
their absorption of water and in cooking; hence, any combination 
desired may be made from them. Peas and beans, whether mature or 
dried green, absorb water very much more slowly and must be cooked 
for two to three times as long as the materials in the list just given. 
For this reason they can not be mixed with other vegetables prior to 
soaking. Instead, they should be separately soaked and subjected to 
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partial cooking; then the other vegetables desired in the mixture, 
after previous soaking, may be added and the whole cooked until done. 


‘YIELDS OF DRY PRODUCTS 


61 


It must be understood that any statements of yields of dry prod- 


ucts from a given fruit or vegetable must necessarily be regarded as 
approximations, since there are a great number of factors which may 


influence the yield. 


Closely related varieties show specific differ- 


ences in moisture content, while the same variety will vary consid- 
erably in this respect with age and degree of maturity, as well as with 
differences in amount and distribution of the water supply and other 
environmental factors. The presence or absence of disease and the 
degree of care employed in trimming and paring will also, of course, 


affect the yield. 


For this reason the figures given are merely indic- 


ative of what may be expected as average returns from materials of 
good market quality, reasonably free from diseased and dead por- 
tions, when care is exercised to avoid unnecessary waste in prepara- 


tion for drying. 


Apples, late autumn and winter Pounds. 

WEREOUNONE >. sooo... <n one genes 12 to 15 
Apples, summer varieties....... 10 to 12 
MOMCON. feccc oie teeSis th say's 16 to 18 
PHGCKWOINIONS... 5 .4i5 220% 2+ <3 5% 16 to 20 
DPN Serer pe a Giiatn clas atia ae 11 to 13 
POO chit e ours chs tau im os eae 2 14 to 17 
TREO iia 22h 050 ace nao th eens 8 to 9 
ROONT OA eels vie sin ae san ces va ee 10 to 12 
IMO WO vb5s hae sis ceeds ole 12 to 14 
ELE Ge er A eee arr 8to 9 
CUEIMOS: TRG: 2 rc. ow pew esc 17 to 21 
ORPETIORN SWOOEN: o5..5%.-'se 255 22 to 26 
SOOTELAMGOU 2 5 2ve. ec soap sss: 26 to 33 
MPN e ero ss oie dace es 18 to 23 


DOGANDOITICHS 30552556. c008'5. 2535 17 to 22 


Yields of dry products per hundred pounds of fresh material. 


Pounds. 
ROM Soa 9 ees ecole So accion ee 10 to 11 
NORM Se ee Sosa Dad pci 9 to 11 
ge ee 20 to 22 
OO Sia Soles bits os Balela a Se 13 to 16 
PROP Ree ig sees peer 18 to 22 
OMB GMPODN Se ous o'- saa ec ates 22 to 25 
Potatoes, sweet...........-.-.-- 30 to 35 
Pomtoes: While... 6. hee eco 23 to 25 
PPWNOR oc Scaminclkes Se sve te~ «chs 30 to 33 
PNA DCI. <2 32hic 2 wees scans 6 to 8 
MORDUCTTIOS 2.5 25 paavtes crs qee 17 to 23 
PVCU rsd od ook eng atone 8 to 10 
SINS ooo race boc sip as aw sees 7 to 9 
GINO Tat co cc Sobes oem egsece 64 to 9 
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HE increased cost of foodstuffs necessitates conservation 

of those portions of our food crops which have hereto- 
fore been permitted to go to waste. A considerable portion 
of this wasted food material is made up of perishable fruits 
and vegetables produced in home gardens and fruit plats 
in excess of the immediate needs of the producers and in the 
absence of accessible markets for the surplus. 


Drying offers a simple, convenient, and economical 
method for preserving many food materials and permits the 
carrying over of the surplus into periods in which fresh 
fruits and vegetables are expensive or unobtainable. 


Success in drying depends upon the observance of a few 
fundamental principles, and the quality of the product de- 
pends upon the care employed in the selection of the raw 
material, upon proper preparation for drying, and upon 
careful control of the temperatures employed, rather than 
upon the particular type of evaporating apparatus employed. 


In districts which normally have a rainless period coin- 
ciding with the ripening period for fruits and berries these 
crops may be successfully dried in the sun or by means of 
glass-covered solar driers. In regions which do not have 


such favorable climatic conditions, driers employing arti- 
ficial heat must be used. A number of driers are described 
and directions for their construction given in this bulletin. 
The smaller sizes are adapted to the needs of the individual 
home and are designed to care for the surplus of garden 
products and fruits from the home grounds. The larger 
types are suited to the needs of individuals or communities 
having a considerable surplus of perishable crops. Wher- 
ever possible, the members of a community should cooperate 
in constructing one of these larger types. All the driers de- 
scribed have been thoroughly tested in practice and are such 
as may be constructed at very moderate expense from mate- 
rials everywhere available by anyone who can use ordinary 
tools. 


Directions for the preparation, drying, and subsequent 
storage and care of the dried products are given fully for 
each of the more important fruits and vegetables. 


ed . Issued June, 1918 
Washington, D. C. Revised May, 1919 
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POSSIBILITIES AND LIMITATIONS OF DRYING 


RYING is an important means of preventing loss of 
perishable foods. The war brought to our people 
a general realization of the value “of those food ma- i 
terials whose annual loss has heretofore been disre- ig 
garded and of the necessity for putting an end to ‘a 
such waste. We had almost forgotten that the unused 
surplus of our gardens and orchards has a food value, 
pound for pound, as great as that of the portion 

which we are able to consume immediately, and it required the stern 

teaching of necessity to remind us of that fact. We have only very 
imperfect knowledge of methods of conservation of vegetables and 

fruits which have long been familiar to most of the world, as they A 

were to our parents, and which are new only to us. When we have S 

learned these methods thoroughly and have applied them to the 

preservation of the great surplus of fruits and vegetables everywhere 
produced by small home gardens and orchards, we shall find that 
our food supplies in the country at large are very materially in- 
creased in both variety and quantity. To have available in the home 

a supply of such foodstuffs considerably reduces the cost of feeding 

the family, renders it in some degree independent of variations in 

the supply of foods in the markets, and at the same time permits a 

broadening and enrichment of the dietary which is a very substantial 

aid in the preservation of good health. 

For preserving perishable foodstuffs, one of two general methods 
may be pursued. One of these consists of heating to destroy decay- 
producing organisms, and sealing. This is what we do in canning. 
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The other removes so much moisture from the materials that or- 
ganisms are not able to grow and multiply in it. This is evaporation 
or dehydration. In the case of any particular material, judgment 
must be exercised in determining whether it shall be dried or canned, 

Drying has the very great advantages that the product has a weight 
only one-fourth to one-ninth that of the fresh material; that there is 
a very considerable reduction in bulk, due both to actual shrinkage 
and to the fact that all portions not actually fit for food are removed; 
and that the dry material may be stored almost indefinitely without 
danger of deterioration and without the use of expensive special con- 
tainers. At the same time it must be understood that evaporation has 
very definite limitations and that it is by no means applicable to 
all fruits and vegetables. There are a considerable number of 
fruits and vegetables which it is not advisable to attempt to dry, 
either because they undergo changes in drying which render them 
unpalatable or because they deteriorate rapidly after drying; also, 
there are a considerable number of vegetables which are so readily 
kept for long periods in storage, either in out-of-door storage pits or 
in an ordinary cellar, that any labor expended in drying them under 
any ordinary conditions would be wasted. Hence, this publication 
confines its discussion of drying to a limited number of fruits and 
vegetables which are not readily kept in storage and for which meth- 
ods of drying have been so thoroughly worked out that the amateur 
has only to follow directions with a reasonable degree of care and 
intelligence in order to be sure of success. 

The equipment described in the following pages has been thor- 
oughly tested in practice and in so far as possible is of simple, in- 
expensive character, easily built at home and designed to give maxi- 
mum capacity with minimum costs of construction and operation. 
The purpose in view has been not merely to describe methods for the 
conservation of food; it has been considered essential to make sure 
that the product obtained shall be worth more than has been ex- 
pended in saving it. 


FUNDAMENTAL PRINCIPLES OF DRYING 


Most failures in drying are due not so much to imperfections in 
the equipment used as to the failure of the operator to understand a 
few fundamental as which must be kept clearly in mind if the 


work is to be successful. The purpose in view in drying any food 
material is not merely the removal of sufficient water to insure good 
keeping; it is equally important to preserve all the food value of the 
product with as much as possible of the natural flavor and cooking 
quality characteristic of the raw material. This double purpose can 
not be successfully accomplished unless certain guiding principles are 
kept in mind. 

The air at the earth’s surface is capable of taking up and holding 
as water vapor considerably larger quantities of moisture than are 
ever present in it; that is to say, the free atmospheric air never be- 
comes completely saturated. Consequently, any wet material ex- 
posed freely to the air will ultimately become dry, since the liquid 
water covering its surface will be converted into water vapor and 
taken up by the air. The rate at which this will occur will depend 
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upon the temperature of the air and upon the percentage of moisture 
already present in it when brought into contact with the material. 
If the air remains at constant temperature and is undisturbed by 
currents, the loss of water from the material will go on very slowly, 
as the air nearest the wet surface will soon become almost saturated 
and can take up more water vapor only as that which it already holds 
is lost by diffusion outward and upward into layers of drier air. If 
the air be kept constantly in motion, however, the drying will be 
greatly hastened, as the moving air current will displace the blanket 
of moist air surrounding the material as rapidly as it is formed and 
bring in drier air to replace it. If the temperature and moisture 
content of the air used are both constant, the rate of drying will 
increase proportionally as the rate of movement of the air is in- 
creased, until a point is reached at which water can not pass from the 
interior to the surface of the material as rapidly as the air is able to 
take it up, when the surface will become dry even though the in- 
terior is still nearly saturated. The effect of a brisk breeze in hasten- 
ing the drying’ of the surfaces of muddy fields after a rain is a 
familiar illustration of this principle. 

Drying is also hastened by raising the temperature of the air. 
The amount of water vapor which a given volume of air can absorb 
before reaching saturation depends upon the temperature and is prac- 
tically doubled by every increase of 27 degrees in temperature. In 
other words, if a quantity of air be warmed from 60° to 87° F., its 
moisture-carrying capacity is doubled; if the heating be continued 
until a temperature of 114° is reached the moisture-carrying capacity 
is again doubled, becoming four times what is was at. 60° F. Further 
heating produces further increases in the same proportion, until a 
point is reached at which water is vaporized at the surface more rap- 
idly than it is replaced by movement outward from the interior of the 
material, when the process will, of course, be slowed and stopped by 
the drying out of an outside layer, which will then retard the escape 
of moisture from the tissues beneath it. 

There are, therefore, two ways in which the rate of drying can be 
increased; namely, by increasing the temperature of the air or by 
quickening its rate of movement over the material to be dried. Eco- 
nomical drying is secured by combining the two and forcing currents 
of heated air over the material at such temperature and rate of move- 
ment as will remove moisture from the surface as rapidly as it can 
move outward from the interior of the fruit or vegetable being 
dried. When this point has been reached, any expenditure of heat in 
further warming the air or of force in driving it is, of course, wasted. 

Generally speaking, flavor and cooking quality are best preserved 
by rapid drying. Fruits and vegetables are living things; when their 
flesh is opened up to the air, as occurs in peeling and slicing, a number 
of chemical changes in the tissues immediately begin. If the material 
is to retain its natural appearance, color, and flavor, these must be 
checked. Some of these changes produce darkening and discoloration 
of the tissues; others break down the pigments present, causing the 
fading of the characteristic colors of the material; and still others 
affect the flavoring substances present, producing decrease or loss of 
the constituents which give the fruit or vegetable its characteristic 
flavor. Other accompanying but slower changes result in the partial 
destruction of the sugars and proteins of the material, sometimes ac- 
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companied by the production of new and undesirable flavors and 
odors. While these changes are in part spontaneous, many lower or. 
ganisms, universally present in the air and upon foodstuffs—bacterig 
yeasts, and molds—which produce similar but much more rapid de. 
composition, are certain to begin growth in the material as soon as the 
removal of the protecting peel gives them access to its interior. Con- 
sequently, processes of decomposition begin as soon as the fruit or 
vegetable is opened to the air and will continue until the greater part 
of the moisture present is removed unless special means are employed 
to arrest them. This decomposition would be immediately stopped 
by raising the temperature of the material to 175° or 185° F., but it is 
not possible to do this without causing injury. The rapid heating to 
this temperature in dry air of freshly cut slices of a succulent fruit or 
vegetable causes bursting of the cell membranes by expansion of 
their contents and permits the escape of water, which carries with jt 
dissolved sugars, salts, and flavoring substances, thus reducing both 
the palatability and the food value of the product. Consequently, 
only moderate temperatures can be saskiont: and unfortunately all, 
or practically all, the changes under discussion are not only allowed 
to continue but are actually hastened when the temperature of the 
fresh water-filled material is raised to the limit beyond which burst- 
ing and dripping will occur. To arrest these changes and to preserve 
the natural colors and flavors of the material it is necessary to resort 
either to partial cooking or to sulphuring, both of which are dis- 
cussed elsewhere. 


It follows from the foregoing statement that rapid drying can not 
be secured by the employment of high temperatures with fresh water- 
filled material. Nor can material already Pee dry be subjected 


to high temperatures, as scorching and charring will then occur. The 
best temperature for drying is therefore the highest which can be 
employed without danger of injury in either of these ways, since the 
drying will thus be made most rapid. What this highest possible 
temperature may be is determined in the case of any particular fruit 
or vegetable by its physical structure, chemical composition, and 
water content. As the different fruits and vegetables show very wide 
variations in these respects, there is no single best temperature for 
general use with the various products; heat treatment which would 
be perfectly safe with potatoes or carrots would be utterly ruinous if 
applied to such fruits as raspberries and peaches. For this reason it 
has been necessary to determine experimentally for each of the dif- 
ferent materials the range of temperatures which may be employed 
without injury. These are given on subsequent pages. The operator 
of a drier should be provided with a dependable, accurate thermom- 
eter, which should be placed in the drier and kept under frequent 
observation, as any attempt to trust to inexperienced judgment as to 
temperatures in the drier is likely to result in damage to the material. 

In drying any food material it is absolutely indispensable that. pro- 
vision be made for the prompt removal of moisture from the appa- 
ratus by a constant inflow of air. The reason is obvious; if the mate- 
rial be placed in a closed box and heated the confined air will very 
quickly become saturated and no more water can escape from the 
material. If the heating is continued, the material will literally be 
cooked in its own juices, since the water content of the products 
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which we dry ranges from seven-tenths to more than nine-tenths of 
their total weight. Therefore, a drier can be efficient only in the 
degree that its construction provides for constant removal of the 
moisture given off by its contents. 

Success in drying, therefore, depends upon the use of suitable means 
for stopping the series of changes which begin as soon as the mate- 
rial is cut into pieces and exposed to the air, the employment of a 
temperature sufficiently high to prevent the growth of organisms— 
yet not so high as to produce the bursting of cells and loss of juices st 
in fresh material or the scorching of that which has lost most of its mm 
water—and the provision of an adequate circulation of air for the Sat 
prompt removal of the water vapor given off. Simple as these prin- ~*~. 
ciples are, they have been discussed at length for the reason that 
most failures or poor results are due to the neglect of one or more 


of them. 
METHODS AND EQUIPMENT FOR DRYING 


















CHOICE OF A METHOD 


Wherever climatic conditions make it possible, sundrying is the 
least expensive method of preserving foodstuffs. Successful sundry- : 
ing demands that a rainless season of bright sunshine and high tem- r 
perature coincide with the period at which the crops to be dried are 
maturing, and the extent to which sundrying can be carried on in any 27 
district is determined by the length of its rainless midsummer and . 
autumn period. Ideal conditions for sundrying all fruits, both early z 
and late, are found in the interior districts of California, where sun- 
drying has become an industry of large proportions, and throughout 












the Southwest. In the intermountain region of the Northwestern aid 
States, over the larger part of the Great Plains area, and in all but ey 
the coastal portions of the Southern States, the sundrying of such a™® 





early-maturing fruits as berries, cherries, apricots, and peaches is 
everywhere possible. In much of this territory, warm, rainless K 
weather usually continues sufficiently far into the autumn to permit ‘ea 
sundrying of such late-maturing fruits as apples, pears, and plums, PY 
as well as of such vegetables as sweet corn, pumpkins, and squash. 
Outside these areas and in any region in which the late summer and 
early autumn are characterized by frequent rainfall or periods of low ‘ 
temperature and high humidity it will not be wise to depend wholly a3 
upon sundrying, as a few days of rainy weather may cause the loss . 
of a large amount of valuable material. 












As ordinarily conducted, sundrying in the open air has the disad- wal 
vantage that the drying material is exposed for a considerable length an 
of time to the visits of insects which deposit their eggs in it and also * 





to dust borne by air currents. Insects may be excluded by providing i 
the trays in which the material is dried with covers of mosquito net- 
ting, tacked tightly in place over the top, but such covers do not 
wholly prevent the entrance of dust. Both dust and insects are ex- i 
cluded if one of the glass-covered solar driers described in a subse- 4 
quent paragraph is employed, and a device of this character should 
be used in any district in which high winds carrying much dust pre- 
vail during the drying season. 
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The use of artificial heat in drying has the advantage that the work 
is thereby made independent of weather conditions and that it is 
possible to dry a considerable number of foodstuffs which ordinarily 
can not be dried in the sun; for example, winter varieties of apples, 
prunes, and such vegetables as potatoes and carrots. It has the dis- 
advantage that it requires close supervision in order that overheating 
and subsequent injury to the material may be avoided, but if the 
work is properly done the products will retain their natural appear- 
ance and flavor to a greater degree than it is possible to secure in 
sundrying. The process is more expensive than sundrying, since an 
evaporator must be constructed or purchased and a supply of fuel 
provided. For the individual family the investment represented by 
the evaporator need not be a burden; anyone who can use ordinary 
tools can construct in spare time and with a trifling outlay for 
material any one of the cookstove driers herein described, while the 
heat of the stove or range employed for cooking can be utilized for 
operating the drier. If this homemade equipment is properly con- 
structed it is quite as efficient as the similar small driers sold on the 
market at considerably greater cost. 

The community in which home gardens and fruit plats produce 
a large surplus of perishable food materials, or in which the individ- 
ual grower has a considerable quantity of fruit which is unmarket- 
able in the fresh state, will require an evaporator of larger capacity. 
Here, again, the investment need not be large and may be made 
principally one of labor rather than of money. Some existing un- 
used building may be used to house the evaporator and to furnish 
a workroom in which the preparation of the material may be car- 
ried on; a boiler, furnace, or large heating stove already on hand 
may be employed as a source of heat; and the evaporator itself may 
be constructed largely or wholly in spare time by the parties inter- 
ested. For this reason the plans for the larger evaporators presented 
in this publication are purposely so generalized that the individual 
community or grower may adjust the size and capacity to the needs 
of the particular case, and at the same time the plans are so detailed 
that an experienced builder will not be needed to supervise the con- 
struction. 

PREPARATION OF THE MATERIAL 


The equipment needed for the preparation of the material for 
drying depends primarily upon the quantity and character of the 
various products to be dried, and to some extent upon the conditions 
under which the work is done. Where the work to be done is limited 
to caring for the surplus from a small home garden or a few fruit 
trees and the quantity of any one product is only a few bushels, the 
purchase of special machines is neither necessary nor advisable, as 
the kitchen equipment will contain everything absolutely necessary. 
Two cheap kitchen knives, one with a short, narrow, rather stiff 
blade, for use in paring and trimming, the other with a longer, 
flexible blade, for use in slicing, are all that will be needed for par- 
ing, trimming, and slicing small quantities of apples, pears, apricots, 
peaches, onions, potatoes, carrots, beets, and other vege‘ables. If 
saving of time rather than economy of expenditure is a primary con- 
sideration, or if the quantities of the various materials are consider- 
able, the individual household may advantageously secure several 
special machines, 
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For handling apples in considerable quantities, one of the small 
hand paring machines which peel and core or peel, core, and slice 
jn one operation will save much time. A number of machines similar 
to that shown in Figure 1 are on the market at prices ranging from 
$1.75 to $2.50. While these low-priced machines are not sufficiently 
strong to stand up under continuous heavy usage, they will serve all 
the needs of the ordinary family for several seasons. A kraut cutter 
of the type illustrated in Figure 2 will be an aid not only in pre- 

aring cabbage for drying or for making sauerkraut, but it can also 
" used in slicing potatoes, carrots, onions, pumpkin, squash, or any 
of the larger vegetables or fruits. Any blacksmith can make cutting 
blades for such an inexpensive homemade device. A somewhat more 
expensive type of slicing machine is the rotary slicer of the type 
shown in Figure 5. This is made in several sizes at prices ranging 
from $2 to $12. These ma- 
chines will slice a great va- 
riety of products and may 
be so adjusted as to cut 
uniform slices of any de- 
sired thickness, thus secur- 
ing greater regularity in 
drying than is_ possible 
when the slices are of vary- 
ing thickness. 

For blanching and steam- 
ing such vegetables as re- 
quire this treatment, the 
most convenient device for 
use in the home is a wire 
basket, made from heavy 
window screening or wire Fie. 1.—An inexpensive but durable apple parer 
netting, of such size and ee cores, and slices the fruit in one 
shape that it can be placed 
inside an ordinary tin wash boiler. In use the wash boiler is 

laced upon the stove and partially filled with water, a wooden 
Rame or a few bricks are placed in the bottom so as to project an 
inch or more above the water, and the water is brought to vigorous 
boiling. The vegetables are placed in the wire basket as they are 
prepared and are blanched by removing the lid of the boiler, plac- 
ing the basket upon the supports, replacing the lid, and leaving 
the material in the steam for the prescribed time. The material should 
then be spread upon trays and placed in the drier as soon as it has 
been allowed to drain for a moment. In larger plants where a source 
of steam is available, a steam box should be constructed. This may 
be merely a rather tight wooden box of convenient height and of the 
proper width and depth to receive trays carried upon cleats nailed to 
the sides, or the vegetables may be placed in open slatted crates 
raised upon blocks a few inches above the floor. Live steam is led 
into the box from the boiler by a pipe or steam hose fitted with a 
cut-off valve. Trays or crates loaded with the prepared vegetables 
are inserted, the door of the box is closed, and the valve is opened to 
admit steam, which is allowed to flow in for the prescribed period. 
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In every case, material should be blanched as quickly as possible 
after preparation, in order to avoid the changes discussed on page 3, 
Blanching by the use of live steam has the advantage that little 
or no condensation of water upon the material can occur, and 
drying therefore begins more promptly than is the case when the 
material is dipped into boiling water. If it is not possible to employ 
either of the methods of blanching just outlined, fairly satisfacto 
results may be obtained by plunging the prepared vegetables, con- 
tained in a wire basket, into a vessel of boiling water. If this 
method is employed, the time prescribed for the treatment of each 
vegetable in the section on “ Preparing and drying vegetables,” 
pages 36 to 42, must not be exceeded, as the prolonged ‘action of 
boiling water re- 
moves such valuable 
constituents as sug- 
ars, Salts, and flavor- 
ing principles and 
also results in subse- 
quent loss of natural 
color and  appear- 
ance. 

If the drier han- 
dles considerable 
quantities of apples, 
peaches, apricots 
and pears, all o 
which must be sub- 
jected to the fumes 
of burning sulphur 
in order to prevent 
darkening during 
drying, some form 
of sulphuring box 
must be provided. 
This should be 
placed outdoors, in 


Fic. 2.—A —— cutter oe be — not came if in nee order that the Ww ork- 

preparation of cabbage for drying or kraut making, but 
also for slicing any of the larger vegetables or fruits ers about the plant 
may not be annoyed 


by the irritating fumes of the sulphur. For small driers the sulphur- 
ing box may be ‘simply a packing box or a wooden frame covered with 
light boards, building paper, or canvas, sufficiently large to inclose a 
stack of trays. The trays are stacked upon two blocks of wood so as 
to raise the lower tray several inches above the ground, sulphur is 
ignited in a heavy metal vessel, such as an old saucepan, placed be- 
neath the stack, and the box is inverted over the whole and allowed to 
remain for the requisite time. In larger plants a cabinet large 
enough to receive 10 or 15 trays, placed one above another upon cleats 
fastened to the sides and with space for a sulphur vessel at the bot- 
tom, should be constructed ; or if the plant has a steam box, such as is 
described on page 7, it may also be used as a sulphuring chamber. 
When prunes are to be dried, provision must be made for dip - 
ping them in a hot lye solution, to check the skin and thus facilitate 
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drying. A _prune-dipping outfit consists of a vessel, preferably 
enamel lined, of suitable size to contain the lye solution, some means 
of keeping this vessel at boiling temperature, a basket or old aw ket 
with the sides punched full of holes to serve as a dipping vessel, and 
a tub of clean, cold water in which the prunes are rinsed free of lye 
after dipping. In operation, the kettle is filled with a lye solution 
made by adding 1 pound of commercial concentrated lye (caustic 
soda) to 10 g: allons of water. This is heated to boiling. The fruit 
is placed in the dipping vessel and plunged into the solution for 30 
to 45 seconds, then withdrawn and immediately transferred to the 
vessel of cold water, where the basket is moved about in the water 
for a minute or two to wash off the lye. The fruit is then at once 
spread upon the trays and placed in the drier. 

When considerable quantities of peaches are to be dried, and it is 
preferred that they be peeled, the same equipment may be used. The 





Fic. 3.—A rotary slicer which may be adjusted to cut slices of any desired thickness 


caustic-soda solution should be made by adding 2 to 24 pounds of lye 
to 10 gallons of water. The solution is brought to boiling, and the 
fruit is dipped into it for 1 to 2 minutes, the exact time depending 
upon the variety and being determined by the splitting and flaking 
off of the skin. They are “then thoroughly washed in two or three 
changes of cold water, to remove the ly e, and the peels rubbed off 
between the hands or by rubbing gently against a wire screen and 
rinsing. They are then halved, the stones are removed, and they are 
spread on trays. 

In larger community or farm plants where considerable quantities 
of several of the le: ading fruits and vegetables of the locality are to 
be dried, the purchase of a number of special machines is advisable. 
Such a potato peeler as is shown in Figure 4 will successfully pare 
either white or sweet potatoes, parsnips, carrots, turnips, or beets, 
leaving only a relatively small amount of work to be done by a trim- 
mer, and will quickly pay for itself if large quantities of these vege- 
tables are to be dried. The machine is very simple; it consists of a 
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large cylindrical chamber having a carborundum or perforated steel 
hning against which the contained vegetables are thrown by centrif- 
ugal force when the crank is rapidly turned. The peels are thus 
scraped or ground off and carried out of the peeler by a stream of 
water supplied from a reservoir at the top of the machine. Such a 
machine with a capacity of 9 bushels of potatoes per hour will 
cost approximately $50. One of the larger rotary slicers, so made 
that it will accommodate half a head of cabbage as well as smaller 
vegetables will also 
be a good invest- 
ment. 
_ For paring apples 
in quantity, a sub- 
stantial, well - built 
hand-power ma- 
chine having a ca- 
pacity of 4 to 6 
bushels per hour 
will cost about $14. 
If a source of power 
is available and the 
quantity of apples 
is such as to justify 
the expenditure, 
one of the standard 
power-driven ma- 
chines may be ob- 
tained at prices 
ranging, for the va- 
rious makes, from 
$25 to $37. A hand 
slicer of very sim- 
ple and durable con- 
struction (fig. 5), 
capable of slicing 
from 50 to 70 
bushels of apples a 
: , ; _ day, may be ob- 
Fic. 4.—A potato so ae for paring any tained for $6; it 
may also be used for 
slicing the smaller, more compact vegetables, such as potatoes, car- 
rots, turnips, beets, and onions. 


DRYING WITHOUT ARTIFICIAL HEAT 


DRYING IN THE OPEN AIR 


Small quantities of berries or other fruits may be dried in the 
sun without making trays for the purpose, as the products may 
be spread upon clean boards, canvas, heavy wrapping paper, news- 
papers, or sheets of muslin held in place by strips of lath laid 
along the edges. The sloping roof of a woodshed or a low porch 


1It must be understood that sun drying should be attempted only in districts which 
have the combination of favorable conditions discussed on page 5. 
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which has a southern exposure will serve admirably as a place 
in which to expose such small lots. For larger quantities trays will 
be necessary. They should be made of uniform size, for convenience 
in stacking, and should not be too large to be handled conveniently 
by one person when loaded with fruit. The lumber used should 
be as light as is consistent with durability. The frame of the 
tray may be made of 1 by seven-eighths or 1 by 2 inch strips placed on 
edge, and the bottom may be made of ordinary plastering laths, of 
light boards taken from packing boxes, or of cheap lumber pur- 
chased especially for the purpose. The bottom should be solid, 
with only very narrow spaces between the boards. To give the 
tray greater strength and to prevent the warping of the bottom, 
three 1 by seven-eighths inch strips may be nailed across the bottom 
at the center and ends. These should be allowed to extend flush with 
the sides of the trays, as they will then hold the trays slightly 
apart when they are stacked, thus insuring a prompt penetration 
of sulphur fumes in the sulphuring box and a good circulation of 
air through the par- 
tially dried fruit 
when the trays are 
stacked at night or 
during unfavorable 
weather. 

If insects abound 
during the drying 
season, their visits to 
the drying fruit may 
be. prevented by cut- 
ting pieces of muslin 
or cheesecloth some- 
what wider and longer 





than the trays them- Fic, ~ <iTygend ge a apple ~~ a can be 
vs used equally well in slicing any ¢ he smaller vege- 
selves, stretching one a Pe ee 


of these tightly over 
the top of each tray as it is filled, and fastening it in place with 
carpet tacks pushed into the edges of the frame. Trays should 
not be placed directly upon the ground while drying. If the 
ground be bare, the surface will become pulverized and much 
dust will fall upon the fruit; if it be covered with turf, the 
evaporation of water from the grass will form a vapor blanket 
which will retard the drying. Consequently, an elevated platform 
or scaffold raised several feet above the level of the ground should 
be built’ to receive the trays. This will permit the free move- 
ment of air currents beneath as well as over the trays, which 
will materially aid the drying. Posts may be driven into the 
ground and strong poles or pieces of 1 by 4 inch scantling nailed 
to them so as to support a series of rows of trays. The plat- 
form should be inclined somewhat, so that the trays will face 
toward the south or southwest, as the fruit will thus receive the 
full effect of the sun’s rays for a longer time. If possible, the 
‘ation chosen for outdoor drying should be one covered with turf 
which is kept closely cut, in order that the movement of attendants 
may not stir up clouds of dust which will settle upon the product, 
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and for the same reason the drying ground should be as far ag 
possible from a dusty road or plat of bare ground. 


SOLAR OR OUTDOOR DRIERS 


The principle involved in the solar drier is exactly that of the cold- 
frame or forcing box. The drier is essentially a ventilated box with 
an inclined glass top so placed that the rays of the sun fall directly 
upon the glass for as many hours as possible each day. The box re- 
ceives heat from the sun’s rays more rapidly than it is lost by radia- 
tion to the surrounding air; hence, it is warmed up in bright sunlight 
to a point considerably above air temperature. If such a box is pro- 
vided with screened ventilators, so that there is free circulation of 
air, the material in the box will lose moisture more rapidly than 
would be the case in the open; consequently, some type of solar drier 
will be especially useful in districts which have only moderate tem- 

eratures during the fruit-drying season. If all openings into the 

ox are carefully screened the contents will be quite effectively pro- 
tected from dust and insects; hence, a drier of this type will be 
especially valuable in windy, dusty districts or amid surroundings in 
which insects abound, as well as in territory which has relatively 
short periods of hot, dry weather. 

A very satisfactory solar drier may be made from an ordinary 
window sash and a packing box having a length 2 inches less than 
that of the sash, a breadth 3 to 4 inches less, and a depth of 20 to 24 
inches.?, Remove the boards from the longer sides of the box, leaving 
the ends and bottom fastened together. The ends must now be cut off 
so as to give the top the desired inclination. Measure off 10 inches 
from the bottom of the box along the edges of the end pieces at one 
side; upon the opposite side measure off 20 inches; draw a line be- 
tween these points and saw off the ends along these lines. This givesa 
frame for a box 20 inches in height at the higher side or back and 10 
inches high at the front. Select from the boards removed from sides 
two straight-edged pieces each about 4 inches wide; nail one of these 
to the two end pieces at the back, with its upper edge exactly flush with 
the upper edge of the end pieces. Now lay the sash in place and nail 
the second long strip in place at the top of the front of the box, taking 
care that the sash makes close contact at all points with both sides and 
ends. At the back of the box measure off 6 inches from the lower edge 
of the top board; leave this space open to serve as a ventilator and 
board up the remaining distance solidly. There is a similar 6-inch 
open space at the front between the top board and the floor of the box, 
which is also to serve as a ventilator. Cover both ventilating openings 
with close-meshed wire cloth, such as one of the better grades of mos- 
quito-proof netting, turning in the free edges so as to give a smooth 
surface which will not catch the clothing of the operator. Attach the 
window sash by two light hinges to the strip forming the top of the 
back of the drier, so that it may be easily raised and lowered to get at 
the contents. With a plane, go over all surfaces upon which the sash 
rests, smoothing them down so that the sash fits closely, to exclude 


2If the family happens to have a forcing frame equipped with glass sash and so placed 
that it has a good southern exposure, it may be converted into a solar drier by utilizing 
the suggestions to be found in the directions for making a solar drier. Repair the sash, if 
necessary, to make them water-tight, remove a board near the bottom at the front side and 
another near the top at the back and replace them with screening to secure ventilation, 
and provide trays such as are described on page 3C upon which the material may be 


spread. 
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insects, and the drier is complete. For convenience in handling the 
material a tray fitting into the bottom of the box may be made, or the 
products to be dried may be spread upon papers or canvas placed 
upon the bottom boards. 

Such a drier should be placed where the sunlight will fall directly 
upon the sloping glass surface for as many hours as possible each day, 
and the drying will be accelerated if the position of the box is 
changed two or three times daily in accordance with the movements 
of the sun, as the absorption of heat is much greater when the rays 
fall directly upon the glass surface than when they strike it obliquely. 


Fig. 6.—A solar drier which protects the contents from dust and insects while short- 
ening the time required for drying 


If the sash is carefully looked over at the beginning of the season and 
any breaks in the putty repaired so that no water can reach the con- 
tents even in hard showers, the drier may be permanently located at 
solae convenient place in the open. 

_ If the household has larger quantities of fruit than can be handled 
in a single unit such as has been already described, larger forms hav- 
ing any desired capacity may be constructed. Since a large drier 
must necessarily remain in one place throughout the season, it will 
be advisable to fasten the glass top permanently in place and to 
make a series of doors at the back of the drier for inserting and with- 
drawing material. Such a door is made by hinging the back, either 
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as a whole or in sections, to the bottom in such fashion that the door 
drops down out of the way when trays are to be inserted or removed, 
(Fig. 6.) For convenience in securing access to all parts of the drier 
the width should in no case exceed 5 feet, and it will generally be 
found more satisfactory to make the width 4 feet only and to gain 
capacity by increasing the length. If sash are to be used in making 
the top of such a drier, they may be made water-tight by nailing them 
in place and tacking wooden strips over the edges. If unsashed glass 
is to be employed, the panes should be of uniform size, so that the 
rafters which support them may be equally spaced. Each rafter 
should have a straight wooden strip three-fourths by 1 inch in size 
nailed exactly in the center of its upper face, to serve as a shoulder 
against which the edges of the panes may rest and to which the 
glass is fastened with putty. It is an excellent plan to cover the edges 
of each pane, immediately before laying it in place, with a heavy coat 
of white lead made up to a very thick paste, as this will assist ma- 
terially in making the roof water-tight. The white lead should 
be allowed to become thoroughly hard before the putty is put on. 


DRYING WITH AN ELECTRIC FAN 


Drying at ordinary room temperature by the use of an electric fan 
so placed as to force a rapid current of air over the prepared material 
has been suggested as a method by which housewives in districts hav- 
ing cheap electric power may avoid the expense of an evaporator. 
For holding the products while drying, trays of wire screen 15 to 18 
inches in width and about 3 feet in length are made; these have sides 
2 or 3 inches in height, while one end, and preferably both ends, 
should be left open. The materials to be dried are spread in a thin 
layer upon the trays, and these are stacked one upon another with the 
open ends turned toward the fan, which is placed close to the end of 
the stack and run at low speed, thus driving the air longitudinally 
over the trays. As the material will dry at the end nearest the fan 
more rapidly than at the opposite end, the stack of trays should be 
reversed after 2 to 4 hours, and again after a longer interval. In 
order to exclude insects from the material, a piece of mosquito bar or 
cheesecloth large enough to cover the stack of trays is spread over 
them and so fastened at the ends and side that the currents of air 
from the fan will not displace it. 

Since by this method the entire drying process is carried on at 
ordinary room temperature, the enzyms which produce discoloration 
and other changes in the material are not destroyed, as is the case in 
products subjected to heat. Consequently, there will necessarily be 
considerable discoloration in apples, peaches, pears, or apricots which 
are dried without blanching or sulphuring. In those vegetables for 
which steaming or blanching is recommended, the process must be 
continued for the full time specified or serious deterioration is likely 
to occur. For the same reason, all products dried before a fan should 
be heated to 165° or 170° F. in an oven for 10 to 15 minutes before 
they are finally stored. 

The rate at which drying by means of a fan will occur depends 


upon the temperature of the air, its moisture content, and its rate of 
movement, as explained on pages 2 to 5. Since the two factors first 
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mentioned are not under the control of the operator when drying 
with a fan, it is natural to attempt to hasten the process by running 
the fan at top speed. When this is done it quite generally happens 
that the product becomes “ case hardened,” drying superficially while 
the centers have entirely too much moisture, with the result that 
molding and spoilage in storage occur. This difficulty can only be 
avoided by operating the fan at a moderate or low speed, which will, 
of course, prolong the drying process. For these reasons fan drying, 
like sundrying, will have its greatest usefulness in regions which 













normally have high temperatures and low humidity during the dry- aa 
ing season and should not be attempted in the cooler, more humid 3 





districts. 








DRYING WITH ARTIFICIAL HEAT 






In making choice of an artificially heated drier from the wide ; 
variety of devices which are available, regard should be had (1) for ; . 
proved convenience and economy of operation and (2) for suit- a 
ability, both in capacity and in first cost, to the quantities of material ; 
to be dried. To invest several hundred dollars in equipment for dry- 7 
ing a few hundred pounds of low-priced raw material is as bad » 
economy as to attempt to conserve the surplus of a good-sized garden- + 
ing community with a device better suited to the needs of a single 
family, since financial loss results in both cases. 

In choosing between simple and inexpensive homemade driers and 
the more elaborate and costly commercial driers, it should be clearly 
understood that increased efficiency and quality of product do not 
necessarily follow increase in cost. The quality of the product made 
with any type of drying device depends upon the grade of the raw 
material used, the employment of proper methods of preparation for 
drying, and upon the temperatures to which the material is subjected 
during drying, rather than upon the nature of the drier used. Low- 
grade and improperly prepared material will give mediocre or poor 
products even though the most elaborate drying equipment be used, 
while anyone who thoroughly understands the proper methods, when 
given good material, will produce an excellent product with simple, 
inexpensive apparatus. No drier can do more than merely to contain 
the material while its moisture is removed by currents of warm air. 
Various devices may be employed to hasten the process, to increase i 
the efficiency of the fuel used, and to give more complete control of a 
the temperature and humidity, but the essential principles of all these 
devices have long been understood and are common property. The 
claims of some makers of patent evaporators that their machines 
turn out highly superior products which it is otherwise impossible ‘ 
to produce have no more iets in fact than their claims that other 54 
methods of evaporation necessarily give products devoid of food 
value and unfit for human consumption. The older, generally em- 
ployed, nonpatented driers failed to give uniformly high-grade 
products, not by reason of inherent defects in construction, but be- 
cause of the general employment of low-grade material for drying 
purposes and the fact that too little attention was given to the 
details of preparation or to cleanliness in the handling of the 
product during and after drying. 
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COOKSTOVE DRIERS 


For meeting the needs of the ordinary family there are a consid- 
erable number of small driers, both patented and unpatented, in- 
tended to be operated over the cookstove and in connection with the 
usual routine of the kitchen. In plan, these range from single trays, 
or open racks supporting several trays, to be ‘suspended from the 
ceiling, to strongly built all-metal cabinets with a capacity of 1 to 2 
bushels at a single charge. A number of these, varying considerably 
in capacity and in first cost, are here described, in order that the 
housewife may make choice of a size and type suited to her needs. 


Fic. 7.—An efficient and inexpensive homemade cookstove drier 


In many cases the housewife will find it possible to do without 
special apparatus and to dry such materials as she wishes to preserve 
in the oven of the cookstove. The products to be dried should be 
spread thinly in baking pans or pie tins and these should be placed 
upon racks so that they are not in direct contact with the oven wall. 
The door of the oven should be left open so that the water vapor 
driven off may pass out, and the fire should be so regulated that the 
mater ial may not be scorched. Very satisfactory products are made 
in this way, and many households dry considerable quantities of 
fruits by exposing them upon boards or newspapers so placed about 
the stove that they are kept warm while the stove is in use. 
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When the amount of material is too small to justify the expenditure 
of time or money in providing a more elaborate drier, a simple device 
for suspending trays above a cookstove may be employed. Such a 
device may have one or more trays, and the number may be increased 
as desired. Each tray is made of a rectangular piece of rather heavy 
galvanized-wire netting having a one-fourth or one-fifth inch mesh. 
The size of these rectangles is determined in any particular case by 
the size of the stove used for heating, and the finished trays should 
have approximately the same dimensions as the stove top. Each 
piece is cut 3 inches larger each way than the finished tray is to be, a 
diagonal cut extending inward 14 inches is made at each corner, and 
the edges are turned up so as to form sides for the tray. It is a good 
plan to turn the free edges of the netting inward and flatten them 
down with a hammer in order that there may be no projecting ends of 
wire to tear the hands or clothing. Four pieces of light lath 1 by 2 
inches in thickness form the frame of the driver, to which the indi- 
vidual trays are attached by wire staples driven through the upturned 
edges of the trays into the slats of the frame. Two wires attached at 
opposite corners of the top of the frame and crossing at the center give 
a support by which the drier may be suspended from the ceiling. A 
light pulley attached to the ceiling will furnish a convenient means 
of raising the drier out of the way when the top of the stove must 
be used in cooking; or the drier may stand directly upon the top of 
the stove, if the slats making up the frame are allowed to extend 6 
inches below the bottom of the lower tray and a good-sized nail is 
driven half its length into the end of each slat to form noninflam- 
mable feet upon which the drier may rest. 

A drier such as that just described has the obvious disadvantage 
that the trays are open to visits by insects and must necessarily arrest 
more or less dust and also soot escaping from the stove in firing. 
These disadvantages can be at least partially overcome if the opera- 
tor is careful to keep the drier completely covered with a tightly fit- 
ting mosquito netting; but there is another serious defect which such 
a device does not remedy, namely, that many foodstuffs which will be 
cooked upon the stove have strong or distinctive odors, which the 
drying material will take up, giving the dried products foreign odors 
which will prove very undesirable. For all these reasons an open 
drier will be found much less satisfactory than some type of closed- 
chamber drier and should not be employed where the work to be done 
warrants the trouble of making a drier of the closed type to which 
insects, dust, and odors will have less easy access. 

An inexpensive but satisfactory homemade evaporator made from 
an ordinary packing box is shown in Figure 7. The box selected for 
the purpose should be a strong but light one made from some non- 
resinous wood and should be about 3 feet in length, with a width and 
depth each slightly less than the length and width of the top of the 
stove on which it is to be used. Remove and preserve the top and the 
two ends of the box, tacking cleats across the open ends to hold the 
box in shape. The open ends will, of course, form the top and bot- 
tom of the completed drier, while the top will be the door. Secure 
a number of pieces of laths 1 by three-fourths inch in thickness and 
cut them into pieces equal in length to the depth from back to front 
of the box when placed on end. These pieces are to be nailed upon 
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the inner surfaces of the side walls, to serve as supports for the 
trays. Mark off the proper positions for them with a carpenter’s 
square or straightedge, beginning 6 inches from the bottom of the 
box and drawing lines 4 inches apart to serve as guides in placing the 
cleats. Nail each in place with its upper edge flush with the proper 
line. Leave a space of 3 to 5 inches—its exact height is immaterial— 
above the topmost cleat. From the top of the box make a door, 
using any light box hinges which may be on hand and providing 
some sort of fastening, such as a light box catch, for holding the door 
closed. Nail two pieces of 1 by 2 inch slat across the front at top 
and bottom for the door to close against. A base for supporting 
the drier is made by cutting a strip of galvanized iron 6 inches in 
width and of sufficient length to extend around the base of the drier, 
bending and nailing it in place, splitting at the four corners and 
spreading the sides slightly, and cutting openings in the lower edge 
to permit the free entrance of air at the bottom of the machine. 

If the drier is to be used only upon a coal or wood stove, the bot- 
tom may be covered by a piece of strong, heavy-wire mosquito net- 
ting, cut to such size that it may be tacked to the side walls. This 
will serve to exclude insects at such time as the drier must be set off 
the stove while filled with partially dried fruit. 

If the drier is to be used over a kerosene or gas burner, it will be 
necessary to provide a radiator or deflector to protect the lower trays 
from the direct flame and to distribute the heat. This may be a 
rather heavy sheet of galvanized iron, 2 inches less in width and 
length than the inside dimensions of the drier, and may be supported 
on wire finishing nails driven through the sides of the drier at the 
corners. It should be placed 4 inches from the bottom of the lower 
tray. 

If preferred, the top of the drier may be covered with wire netting, 
thus leaving the whole top open for exit of the moist air, but since it 
will occasionally happen that heavy objects will fall upon the top of 
the drier, it is a better plan to make a solid board top which will pro- 
tect the interior while affording ventilation. To do this, cut four bits 
of 2 by 4 or 2 by 2 inch scantling each about 6 inches in length; lay 
one of these diagonally across each corner of the top of the drier in 
such a position that its ends are flush with the sides, and nail it in 
place. Next, place one of the ends of the box, kept for the pur- 
pose, in position upon these blocks, and nail it down. This gives a 
2-inch space on all sides of the top, to serve as a ventilator. Cover 
this space with wire mosquito netting, like that used in covering the 
bottom. 

Make trays of a good quality of galvanized netting having a one- 
fourth or five-sixteenths inch mesh, cutting the bottoms 1 inch larger 
each way than necessary and turning over the margins before fasten- 
ing them to the frames. Make frames for trays of three-fourths 
or 1-inch slats, fastening the netting to them with wire staples. If 
preferred, a reversible tray, such as is described on page 30, may be 
made by following the methed of construction there described. It is 
an excellent plan to make the trays about 3 inches less in length than 
the depth of the drier, and to push the lower tray to the back as far 
as it will go, thus leaving a space in front, then place the second so 
that the door wili just close, leaving a space at the back, push the 
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third back even with the first, and so on as the drier is filled. This 
alternate arrangement permits movement of the air over the surfaces 
of the trays as well as through them and aids materially in keeping 
up the circulation. 

If it be desired to avoid the danger of fire which accompanies the 
use of a wooden drier over a stove, it is not a difficult task to con- 
struct a homemade drier of about the size and capacity of that just 


Fic. 8.—A homemade drier constructed of sheet iron in operation over a kitchen range 


described, but having all exposed parts covered with metal. A con- 
venient size for use on most stoves is 36 inches in height with a base 
24 by 16 or 24 by 20 inches. A frame having these dimensions is 
made of 1 by 2 inch wooden strips, and wooden cleats for supporting 
the trays are nailed at intervals of 3 inches to the side pieces, leaving 
a 4-inch space beneath the lowest tray. The sides are covered with tin or 
galvanized sheet iron ; the top is made of a piece of the same material in 
which two openings, each 2 by 6 inches in size, have been cut to serve 
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as ventilators. These should be closed to exclude insects by tacking a 
sheet. of wire screening to the wooden frame before the metal top igs 
put on. A single piece of galvanized iron, nailed to a wooden frame 
to give it rigidity and supplied with small hinges and a catch to hold 
it closed, forms the door. The bottom is covered by a piece of fairly 
heavy sheet iron in which half-inch openings have been cut with a 
punch at 2-inch intervals; in order to exclude insects, this should have 
a sheet of wire netting fastened beneath it before it is nailed on. If 
the drier is to be used over a direct flame, such as that of a gas stove, a 
deflector made as described on page 18 must be provided to protect 
the lower trays from overheating. For supporting the drier when it 
is placed upon the stove, a base 6 inches high is made by cutting four 
strips of galvanized sheet iron, somewhat heavier than that used for 
covering the drier, and riveting them together into a rectangular 
frame upon which the drier may stand. In order to secure a good 
current of air through the drier, the base strips are perforated with 
openings by means of a punch, or a portion of each side may be cut 
away, as illustrated in Figure 8. Trays are made of wire netting, as 
described in a preceding paragraph, and it is an excellent plan to 
make them of such size as will permit the alternating arrangement in 
the drier which is there suggested, as the gain in time during drying 
will more than compensate for the decrease in capacity. 


COMMUNITY DRYING PLANTS 


In communities in which almost every family has a home garden, 
a plat of berries, or a group of fruit trees producing perishable crops 
in excess of immediate needs for consumption in the fresh state, it 
will be highly advantageous for those interested to combine in build- 
ing and operating a community-owned evaporator. Such a plan, if 
properly planned, will cost. much less than the number of small home 
equipments necessary to care for the same volume of foodstuffs; it 
will permit the saving of the surplus crops of those who, without its 
help, would lack the means or the initiative to provide methods for 
taking care of their material; and it will justify the employment for 
the season of an experienced person to oversee the work, thus insuring 
products of better quality than would be made by the undirected 
efforts of a large number of inexperienced persons. 

If the neighborhood be one which already has or is getting under 
way some form of cooperative enterprise, such as a community can- 
ning center, the drier should be established in connection with it and 
under the same management. Since much of the equipment for pre- 
paring material will be equally useful for both purposes, canning and 
drying combine to good advantage and may very well use a prepara- 
tion room in common. If the community has no such enterprise, the 
drier should be placed as nearly as possible in the center of the 
population it is to serve or near some place of common resort, such 
as a neighborhood store or post office, so that trips thereto may be 
conveniently combined with other errands. The precise location may 
be determined by the location of a building which may serve for 
housing the plant. It will only exceptionally be the case that it will 
be either necessary or advisable to put up a new building especially 
for the work, since there are few communities which do not have 
some building which can be used. A lodge room, school, or hall is 
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usually conveniently located and will have some type of heating 
apparatus, a water supply, and more or less accessory equipment, 
such as a range and cooking utensils, or at least chairs and tables, 
needed for the work. In the absence of such possibilities, a vacant 
dwelling or store may be rented, or some large outbuilding, such as 
a granary or tool house, may be pressed into service as a prepara- 
tion room and shelter for the drier. In every case it should be kept 
clearly in mind that such drying plants will be in use for only a 
relatively short period each year and that the expenditures made in 
such work should be no greater than are absolutely necessary. Conse- 
quently, the construction of a new building should be undertaken only 
as a last resort, after a careful canvass has made it clear that the com- 
munity has nothing which a comparatively small sum spent in re- 
pairs and alterations would make serviceable. 

The size and consequent capacity of the drier must be determined 
from a study of the nature and quantity of the materials to be 
handled. If the district is one in which there is normally a very 
large surplus of some one crop, such as berries or peaches, or if it 
has a variety of highly perishable crops which mature more or less 
nearly at the same time, the drier must have sufficient capacity to 
take care of this material rapidly enough to prevent loss by spoilage, 
even though it has to be operated only at partial capacity before and 
after the rush season. It is, of course, absolutely essential to the 
success of any cooperative organization that it be able to serve all 
its patrons promptly and to prevent the loss of material delivered ; 
if the plant be made so small that it becomes swamped under a load 
of perishable products there is sure to be serious dissatisfaction 
among the members. 

Several types of driers, which vary somewhat in cost of construc- 
tion but only slightly with respect to efficiency and economy of opera- 
tion, are described in the pages immediately following. The plans 
given are purposely generalized, so that the size, and consequently 
the capacity, of each plan may be adapted to the needs of the particu- 
lar community, or individual grower. This will present no difficulty 
to anyone who has had even a limited experience in construction, as 
the data given will permit ready calculation of the dimensions neces- 
sary to provide any capacity desired. 

A number of considerations must be taken into account in deter- 
mining the type of drier to be built in any given case. If the building 
is only temporarily available and must be used for other purposes 
after the close of the drying season, the drying unit must be so built 
that it either can be removed bodily or readily taken down. This 
restricts the choice of a drier to those types which are complete in 
themselves and which have di tonrhataat heating devices. On the 
other hand, if :he building is to be available as long as needed for 
the purpose, the evaporator may, if necessary, be so built that it will 
become permanently a part of the building. In such a case, the cost 
of construction may be reduced by using the existing walls and floor 
as parts of the inclosure of the drier, and if the building has a steam 
heating system the boiler may be utilized to furnish heat for the drier. 

A portable or outdoor evaporator.—The Topping portable or 
orchard evaporator was designed for use where circumstances de- 
mand an inexpensive evaporator of moderate capacity so built that 
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it can be placed during the working season in any available work- 
room, or even out of doors, and subsequently removed to any con- 
venient place of storage. This machine, which was first introduced 
as a small patented device more than 40 years ago, has undergone 
various modifications and improvements and has long since become 
public property through the expiration of the patents. It has the 
advantage of extreme simplicity of construction, so that it can be 
easily built by an ordinary carpenter; it may be built of either wood 
or metal and can be made any desired size to accommodate 300 to 
1,500 pounds of fruits or vegetables at one loading. As usually 
built, it is provided with a rainproof roof and may consequently be 
placed in some convenient location in the open beside the workroom, 
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Fig. 9.—A portable outdoor evaporator to be heated by an ordinary heating stove 


which is especially advantageous when space within the building 
used as a workroom is at a premium. It may be heated by steam 
coils when steam is available, by any heating stove of suitable size 
which is at hand, or by a stone or brick furnace when located in the 
open. For these reasons the Topping evaporator is deservedly popu- 
lar among small-fruit growers and is probaoly more widely used in 
the Eastern and Central States than any other of the larger home 
driers. 

The general plan of the Topping evaporator is very well shown in 
Figure 9. If it is to be used within a room, it must consist of an 
upper and a lower section, which are constructed separately for con- 
venience in moving the drier about or may be built together if the 
drier is to remain permanently in one place. The lower section is the 
heating chamber, within which the steam coil or stove is to be placed. 
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Ii is simply a rectangular box of the same width and length as the 
drying section above and of such height that the top of the stove used 
for heating will be at least a foot, preferably 18 inches, below the bot- 
tom of the drying section. It is built upon a frame of 2 by 4 inch 
stuff, strongly braced to support the weight of the drier which rests 
upon it. The sides and one end are closed with rough lumber, or 
preferably with sheet iron, in order to reduce the danger of fire. One 
end has a door the whole width and height of the chamber for use in 
firing the stove, which is placed just inside this door. From the stove 
the smoke pipe is carried, suspended by wires, beneath the center of 
the drier, with a slight upward inclination, to the opposite end, where 
it passes out and turns vertically upward to join the flue if the drier is 
to be operated indoors or to be carried several feet above the top of the 
drier if it is to stand in the open. A number of openings in the walls 
near the base of this section permit air to enter and become warmed 
by contact with the stove and heated pipe before rising into the drier 
above. 

If the drier is to stand in the open, a shallow excavation may be 
made to receive the stove, thus reducing the total height of the appa- 
ratus, or a stone or brick furnace equal in length and width to the 
size of the drier and covered with a layer of cement to prevent the 
escape of smoke may be built. If the drier is to be heated by steam, 
the steam pipe is led in at one end of the heating chamber and carried 
several times around the inclosure in a series of coils so distributed, 
one inside the other, that the incoming air may everywhere come in 
contact with them. 

The drying chamber is essentially a box-like structure provided 
with a sloping roof which has a simple ventilator throughout its 
length. The construction of the ventilator and its relation to the roof 
are so clearly shown in Figure 9 as not to need a detailed description. 
The frame of the drier and the rafters are made of 2 by 4 inch stuff, 
and the sills of the drier rest directly upon the top of the heating 
chamber in case the two are built separately. If built in one section 
the studs are, of course, cut to a length equal to the height which the 
completed drier is to have. 

The drier shown in Figure 9 is 10 feet in length, 4 feet 4 inches in 
width, and 4 feet 6 inches in height to the eaves. The studs are 
spaced 3 feet 4 inches apart on centers, and the interior of the drier 
is cut into three compartments by partitions nailed to the studding 
and extending from the base line to the eaves; these may be either 
of wood or sheet iron. Cleats made of 1 by 1 or 1 by 2 inch strips are 
nailed to the side walls of each compartment to serve as supports 
for the trays and are spaced 4 inches apart from center to center. 
A 6-inch space is left beneath the lowest cleats in order to increase 
the distance ot the trays from the heater, thus decreasing the danger 
of scorching the material. The entire front of each compartment 
is hinged either at the bottom or at one side, to serve as a door for 
the insertion and removal of trays, while the back and ends of the 
drier are solidly boarded up. 

The width and depth of the compartments are such as to accommo- 
date trays 4 by 3 feet in size, as larger trays would be too heavy for 
convenient handling when loaded. The height of the drier is made 
to accommodate 12 trays placed one above another 4 inches apart. 
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This is as large a number of trays as can be employed without seri- 
ously slowing down the drying on the upper trays. For this reason 
no attempt should be made to secure greater capacity by increasing 
the number of trays in the stack; instead, the length of the drier 
should be increased so as to give a larger number of compartments, 
The size of the drier required to care for a given quantity of produce 
can easily be determined from the following data. If each com- 
partment accommodates a stack of 12 trays, each 3 by 4 feet in size, 
the compartment will have 144 square feet of drying surface. Each 
square foot of tray surface will accommodate approximately 14 
pounds of such material as peaches, apricots, cabbage, onions, beans, 
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Fic. 10.—A prune tunnel evaporator 


or sweet corn, which must be rather thinly spread, or 2 to 2} pounds 
of such products as potatoes or apples, with which heavier loading 
is possible. Consequently, each compartment holding twelve 3 by 4 
foot trays will accommodate 175 to 200 pounds of products of the 
first group or 275 to 325 pounds of potatoes or apples when fully 
loaded. If the drier is operated continuously, that is, if the fire 
is kept going steadily day and night and every tray that becomes dry 
is immedately replaced be a tray of fresh produce, it will be pos- 
sible to dry two charges of thinly spread trays in 24 hours. If the 
fires are kept going only during the day and allowed to die down 
at night the time for drying will be doubled and the capacity of the 
drier will, of course, be correspondingly reduced. 

In operating this drier, as in all others in which the heat is applied 
to a stack of trays from below, the trays of fresh material are inserted 
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at the top of the stack and gradually shifted downward as they 
become dry. The material thus encounters progressively increasing 
temperatures as it becomes able to endure them without injury; 
hence, it dries much more quickly than if left undisturbed in one 
position until dry. 

While evaporators of this type are frequently of wood construction 
throughout, the use of sheet iron for side walls, partitions, and roof 
has the very great advantage that it makes the drier entirely fire- 
proof while adding very little to the cost. 

A prune tunnel evaporator.—The type of evaporator which is 
shown in Figure 10 owes its name to the fact that it has been developed 
in the prune-growing districts of the Pacific coast primarily for use 
in curing prunes. While specially adapted to that purpose, its cheap- 
ness of construction and operation makes it available for handling 
any and all products, and it is worthy of much wider use. Its dis- 
tinctive feature is that its construction secures a high degree of effi- 
ciency of the heat employed, as the warm air enters at one end of a 
long drying chamber and passes over and through the trays to the 
opposite end before it is allowed to escape. For this reason there is 
a considerable difference in the temperatures at opposite ends of the 
drier, and this is advantageous in the handling of most fruits and 
vegetables, which require a low temperature at the outset but may be 
exposed to greater heat as they become partially dried. 

The prune tunnel drier requires a 2-story building or a single story 
with a basement for its installation unless steam is employed for heat- 
ing it, in which case it may be installed in a 1-story building. The 
drier proper will occupy a position above the floor line, while the 
heating device is placed in a space below. The prune tunnel is a long, 
narrow chamber, with floor and ceiling inclined from the horizontal 
14 or 2 inches for each foot of length, thus making one end of the 
chamber, or tunnel, higher than the other. The warm-air inlet is 
located in the floor at the lower end and the ventilating shaft is 
placed in the ceiling at the higher end, thus securing a flow of air 
through both the length and height of the tunnel. Trays containing 
the material to be dried are inserted through a door at the higher and 
cooler end and pushed along inclined runways to the lower end, 
where the drying is completed. 

The lower limits of size of a single tunnel may be determined by 
the capacity required or by the size of the heating unit which is avail- 
able, but there is a definite upper limit which can not safely be 
exceeded. A single tunnel should not be made more than 18 or 20 
feet in length, 64 feet in height, and 3 to 4 feet in width. Such a 
tunnel will accommodate 16 tiers of trays placed 4 inches apart, which 
will give a total drying surface in a tunnel 20 feet long of 960 square 
feet if the tunnel is 3 feet wide, or 1,280 square feet if its width be 4 
feet. As each square foot of drying surface will accommodate 1} 
pounds of thinly spread material or 2 to 2} pounds of less delicate 
products, this will give a capacity of 1,400 to 2,000 pounds of green 
fruit at a charge for the 3-foot width, or one-third more for the 
4-foot width. 

The frame of the tunnel should be made of 2 by 4 inch stuff spaced 
not more than 2 feet apart, in order to prevent warping and opening 
of the walls. For the same reason the walls and ceiling should be of 
good-quality tongue-and-groove flooring, and should be closely driven 
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together in building. In order to give the ceiling and floor the neces- 
7. inclination of 2 inches to the foot of length, the studs at the lower 
end are cut 64 feet in length, each successive pair is made 4 inches 
longer than those immediately preceding them, and all are spiked to 
the beams that supported the original floor, which is taken up over 
the area occupied by the drier. Pieces of 2 by 4 inch stuff are next 
nailed to the studding at the proper height, thus forming supports 
for the floor. In all cases an opening 3 or 4 feet in length and ex- 
tending across the width of the tunnel is left at the lower end, di- 
rectly over the furnace, as an inlet for warm air. No special pains 
need be taken to make the floor tight. Some operators omit the 
floor entirely, but when this is done it is impossible to keep ashes 
and dust in the furnace room from rising into the tunnel. 

Since the upper end of a 20-foot tunnel is 3 feet 4 inches higher 
than the lower end, it is necessary to surround the upper end with an 
inclined false floor leading up to the doors, in order to permit easy 
access with trays loaded with fruit. 

If a single tunnel is being built the sheathing of the side walls 
should be nailed to the inner surface of the studding, thus giving a 
smooth surface upon which cleats for carrying the trays may be 
nailed, leaving no spaces at the sides through which air may pass 
directly up. When two or more tunnels are built side by side the 
common walls should be boarded on both sides, for the same reason. 

The ventilating shaft extends entirely across the upper end of the 
tunnel and should be not less than 2 feet in width. It should be car- 
ried to a height of 3 or 4 feet above the roof of the building, in order 
to secure a good draft. 

The doors of the tunnel must, of course, open for the entire width 
and height and should be carefully fitted and provided with closing 
strips and a tight latch, so that air currents may not enter through 
them. If the tunnel is more than 3 feet wide double doors meeting at 
the center of the opening will be more convenient than a wide single 
door. 

The cleats carrying the trays are nailed directly to the side walls of 
the tunnel, with the same inclination as the floor and ceiling. The 
first pair of cleats are placed with their upper edges 6 inches above 
the floor line, and those above are spaced 4 inches apart from center 
to center. The cleats may be 1 or 2 inches wide, but should be a full 
inch in thickness in order to give a broad supporting surface for the 
edges of the ner and great care must be used in selecting and 
placing them so that the upper edges form straight lines, as otherwise 
there will be difficulty in sliding trays along them. 

In use, the trays of fresh material are always inserted at the upper 
end, where they are allowed to remain from 1 to 3 hours. Each 
is then pushed down far enough to permit the insertion of a tray 
behind it, and this is continued at intervals until the runways are 
filled. A tunnel in operation consequently always has at the lower 
end trays of material which is nearly dry and which is receiving 
the full heat of the furnace, while behind these are successive tiers 
of trays each filled with material containing more water and sur- 
rounded by air of lower temperature and higher moisture content, 
the last tiers being filled with freshly prepared materiai which has 
not yet begun to dry and which is being slow:y warmed up by cur- 
rents of relatively moist air at moderate temperature. The ad- 
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vantages are obvious. The arrangement permits the insertion of 
new trays as rapidly as they are prepared, and the overheating 
and injury of water-filled fruit are avoided, while the material 
is automatically moved forward into higher temperatures as rapidly 
as it becomes able to withstand them. 

When the tunnel is completely filled there is a very strong tend- 
ency for the heated air to travel between the lower trays, resulting 
in slower drying in those near the top of the drier and necessitating 
much labor in shifting the trays. In order to remedy this, it is a 
good plan to omit one tray from each runway and so to arrange 
the trays at the lower end of the tunnel that the edge of the lowest 
tray in the stack is just flush with the edge of the hot-air opening 
in the floor, the next projects 2 or 3 inches beyond the first, and 
each succeeding tray stands out for the same distance above its 
fellow immediately below, as shown in Figure 10. The edges of the 
trays thus act as a series of baffle plates, breaking up the ascending 
current of warm air and distributing it through the stack in such 
fashion that trays at the top and bottom dry at equal rates and 
the laborious shifting by hand of trays from the upper to the lower 
runways is entirely avoided. 

Two dependable thermometers should be present. in the drier at 
all times, one at the upper and one near the lower end, and the per- 
son in charge of the furnace should so regulate the firing that the 
temperature at the upper end shows no sharp variations from that 
recommended for the particular material being handled when fresh, 
while that. at the lower end is within the range permissible for finish- 
ing the drying. 

A single tunnel 20 feet or less in length can be very satisfactorily 
heated with any stove which would be large enough to heat comfort- 
ably an ordinary 20 by 20 foot living room. If more than one tunnel 
is to be heated, a larger heating stove or a furnace of the type used in 
commercial drying plants should be secured. In such plants the tun- 
nels are usually built in groups of three, the furnace is placed beneath 
the floor opening of the central tunnel, and the pipe is divided by a T- 
joint into two lines which are carried out beneath the openings of the 
lateral tunnels and then brought once or twice around the furnace 
room before passing into the flue. 

The furnace may burn either wood or coal, but both stove and pipe 
should be tight and in good repair, so that there will be no escape 
of soot and smoke, which would necessarily rise through the fruit 
above. The stove is placed directly beneath the opening in the floor 
of the tunnel at its lower end, and the pipe is brought up to within 
3 feet of the floor and then carried at about that distance from the 
floor of the tunnel but with a slight upward inclination to the upper 
end, where it enters the chimney. Since there must be free access 
to the end of the tunnel, the chimney must stand at one side, or the 
pipe may be carried beneath the floor of the basement to a conven- 
lently located flue, provided that an upward inclination be main- 
tained to prevent sooting up. 

The furnace room may ae an inclosure of the same or slightly 
— width than the tunnel above it, but it should be at least 2 feet 
onger, this additional length being located at the lower end, in order 
to permit the placing of the furnace immediately beneath the opening 
in the floor above. If the tunnel be placed against the side wall of an 
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existing building, the furnace room may be made by erecting parti- 
tions covered with rough boards or sheet iron to complete the in- 
closure, with a door for access in firing the furnace. Ventilator open- 
ings 1 foot in height and 3 to 5 feet in length should be left in each 
of the side walls at their middle point and just above the ground 
level, in order that the incoming cold air may pass over the heated 
furnace and piping before passing into the tunnel. 

As the furnace stands directly beneath the opening in the floor of 
the tunnel, care must. be employed in firing and cleaning the furnace 
or ashes and soot will rise into the tunnel and be deposited on the 
drying material. Trouble from this source may be avoided by pro- 
viding the opening in the tunnel floor with a sliding door of wood 
or sheet iron, which is closed when ashes are being removed but 
pushed back beneath the lower tray at all other times. 

A moderate-sized tunnel evaporator.—There are many farms on 
which the quantity of products to be dried is too small to justify the 
construction. of a standard-sized tunnel evaporator. To meet the 
need in such cases a small tunnel evaporator having a capacity of 
approximately 250 pounds of fruit at. a loading has been devised by 
workers at the Oregon Agricultural Experiment Station. The dry- 
ing chamber is made 5 feet in length, 5z inches in inside width, 4 feet 
2 inches in height at the front, and 10 inches higher at the back in 
order to permit the inclination of the tunnel floor toward the front 2 
inches per foot of length. Trays 36 to 38 inches in length are em- 
ployed, the additional length of the chamber permitting the offset- 
ting of the trays to secure proper distribution of the warm air, as 
described on page 27. The evaporator holds 12 trays, the upper pair 
of runways being spaced 3 inches apart on centers. The distance 
between runways is increased by one-eighth inch from above down- 
ward, so that the lowest tray is 44 inches from that next above it. 
The ventilator should extend entirely across the chamber and have 
a width of at least 1 foot. Its construction may be clearly made 
out from Figure 11. The entire front or lower end of the drying 
chamber opens by a single door; the back or upper end may have 
a similar door or may be boarded up solidly, like the sides, as the 
individual builder may prefer. The drying chamber may be sup- 
ported at the back and front by trestles of suitable height, or the 
corner posts of the frame may be cut of sufficient length to serve as 
legs. The height of the bottom of the drying chamber above the 

ound level will be determined by the form of the stove which is to 
be used as a source of heat and must be sufficient to give a space of 
12 to 15 inches between the lowest tray and the top of the stove. For 
heating the drier, any stove of moderate size may be employed. In 
the original model, a small “ cannon” stove, 24 inches in length and 
12 inches in diameter, ponder with a collar for carrying a 5-inch 
pipe, which was made by a local tinsmith from No. 20 gauge black 
iron, was employed, and such a device may be made up at moderate 
cost if a suitable stove is not already on hand. For inclosing the 
stove, a fireproof casing should be provided. This may be made of 
galvanized iron riveted to a frame of light strap iron. The case 
should be 18 inches in width, with a length equal to the width of the 
drying chamber, and there should be an opening at least 4 inches in 
width between the lower edge of the sides and the ground in order 
to permit the free entrance of air around the sides of the stove. Ifa 
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cannon stove of the type described above is employed, an opening 
may be made in the end of the case of such size as to permit the 
fitting of the end of the stove into it. If a stove of some other type 


Fic. 11.—A moderate-sized tunnel evaporator, suited for family use 


is used the end of the case must be hinged to serve as a door. The 
top of the stove case is fitted into an opening in the floor of the 
drying chamber made to receive it. 
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Driers employing steam heat.—When the building in which the 
drier is installed has a steam heating plant or when a canning plant 
equipped with a good-sized boiler is operated in connection with the 
drier, the latter may be heated by steam. The advantages are several. 
The entire outfit may be installed upon one floor without disturbing 
existing walls or floors, there is no dust or smoke, and the tempera- 
tures employed are under the control of the operator, yet may be 
modified quickly and at will to suit the various products being 
handled. There is a considerably increased first cost over a furnace- 
heated drier of the same capacity, due to the cost of steam coils and 
plumbing, but if waste steam from a boiler is available, the saving 
of fuel will offset this to a considerable extent, particularly if the 
plant has a good variety of material and consequently a fairly long 
working season. 

A steam-heated tunnel drier.—The tunnel evaporator described on 
pages 25 to 28 can readily be adapted to heating with steam, and the 
steam-heated tunnel can be installed without disturbing the existing 
floor in any room which has a fairly high ceiling. In order to do 
this the lengths of the studding of the tunnel are increased 18 inches, 
so that the warm-air inlet at the lower end of the tunnel is 18 inches 
above the floor level. The heating coils are placed in this space and 
may consist of a number of flat coils of 1 or 14 inch steam pipe 
placed one above another; or a very effective heater may be made of 
two or three ordinary radiators, laid upon their sides, one upon 
another, and connected in series. The heating unit is boxed in by 
board walls containing good-sized ventilator openings screened to 
prevent the entrance of dust. As it will be necessary to build a false 
floor around the tunnel to permit easy access in inserting and remov- 
ing trays, air ducts leading beneath this false floor from the venti- 
lator openings to inlets in the outer walls of the building may easily 
be built. Or, if the drier stands in a second-story room or over a 
basement, the floor beneath the air inlet may be taken up, the steam 
coils placed over the opening, and the sides tightly boxed in, so that 
air enters only from the room below the drier, thus keeping out the 
dust which would otherwise come in from the floor of the workroom. 
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CONSTRUCTION OF TRAYS 


The best grade of galvanized-wire screen that can be obtained, with 
a mesh of one-fourth or one-fifth inch, should be used for making 
trays. It should be cut into pieces 1 inch larger each way than the 
finished tray is to be, in order that the free edges may be turned over 
to give a firmer attachment to the frame. A shallower reversible 
tray is made by using 1 by 1 inch strips. The wire is tacked to a 
frame made of these; the tray is then turned over and a second set 
of strips nailed to the first, making a tray which may be used either 
side up. To make deep trays for such products as apples or cabbage, 
1 by 2 inch strips are used for the frame and the wire is fastened 
with staples to the edges of the strips. In order to prevent the loos- 
ening of the wire from the frame, strips of hardwood one-half inch 
in thickness should be nailed upon the vottom of the tray, to proteci 
the edges of the wire and to give a smooth surface upon which the 
tray will slide easily when loaded, 





0 So ee ee ee 


eS Le a eee eS ee ee 


Farm and Home Drying of Fruits and Vegetables 31 


PREPARING AND DRYING FRUITS 


The process of blanching with hot water or steam generally em- 
ployed with vegetables can not be applied to apples, pears, apricots, 
and peaches. These fruits are valuable primarily for the sugars they 
contain; these are present in soluble form and are in part lost by 
diffusion into the water in which blanching is done, and in consid- 
erably greater amounts escape later in the dripping of juice which 
follows the application of heat to the scalded or steamed fruit. For 
this reason such fruits are treated with the fumes of sulphur for a 
short time before drying begins. In fruits so treated, the chemical 
changes discussed on page 3 are arrested, the discoloration and black- 
ening due to the oxidation of tannin does not occur, and the dried 
product has practically the color of the freshly exposed flesh of the 
fruit from which it was made. While sulphuring is sometimes called 
bleaching, the use of this term is misleading, since sulphur fumes do 
not bleach or whiten the fruit, but merely prevent darkening after 
the treatment. As the purchasing public demands white fruit, the 
entire commercial output for many years has been so treated. Unsul- 
phured fruit will darken to an extent directly dependent upon the 
time required in drying and is subject to souring and to insect attacks 
in drying, while sulphured fruit is not. When sulphuring is properly 
done, there is neither gain nor loss in palatability or in food value, 
and while the practice has been subjected to severe criticism it has 
never been shown that it is injurious to persons consuming the prod- 


ucts. Consequently, the decision as to whether fruits dried for home 
use shall be sulphured or not is a matter to be left to individual 
preference. If it is to be done, a sulphuring box such as is described 
on page 8 must be made for the purpose. 


APPLES 


The fruit intended for drying should be reasonably mature but not soft, 
and should be handled with proper care in picking and hauling so as to avoid 
bruising, as bruised spots which have become discolored must be trimmed out 
in order to make a good-looking product. In preparing apples the working 
force must be so divided that the fruit is trimmed and sliced as rapidly as 
it is pared, as peeled fruit must not be allowed to remain standing in the air 
while awaiting its turn at the hands of the trimmers and slicers. After paring 
and coring, the apples should be trimmed immediately, to remove all.bits of 
peel, discolored or decayed spots, and fragments of core, and at once sliced. 
Apples are usually cut by means of an attachment on the parer or by a special 
slicing machine into slices or rings at right angles to the core hole and one- 
fourth inch thick, but a few individuals will prefer to cut them into quarters. 
Quartered apples, by reason of their greater thickness and the varying size of 
the pieces, dry more slowly and unevenly than slices, and hence reduce the 
daily capacity of the drier and require a greater expenditure of fuel per dry 
pound, for which reasons they are now rarely made in a commercial way. 

If the fruit is to be sulphured, it should be spread upon the trays to a 
uniform depth of 1 to 14 inches as rapidly as it is sliced and immediately 
placed in the sulphuring box for 20 to 30 minutes, after which it is transferred 
to the evaporator. If it is not to be sulphured, darkening can be prevented 
only by providing pails of water into which the fruit is dropped after paring. 
Trimmers and slicers are also provided with such pails, so that the fruit is 
exposed to the air only while actually being handled by the workers until it is 
spread on trays and placed in the warm evaporator. If the fruit must stand 
in the water for some time before being spread, better preservation of color 
will be secured by adding table salt to the water at the rate of 3 to 5 teaspoon- 
fuls per gallon. Drying is begun at 130° F. and the temperature gradually 
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inereased to 175°. The trays of drying apples should be examined from time to 
time and, if necessary, stirred with the fingers to correct any tendency to un- 
evenness in drying. The fruit is sufficiently dry when a handful of slices 
gripped firmly in the hand has an elastic, springy feel, separates promptly 
when the pressure is released, and leaves no visible moisture upon the hand, 
It should be removed when this condition is attained and before the slices 
become crisp and hard, and subsequently treated as described in the section on 
“Treatment of products after drying,” pages 42 to 45. 

The different varieties of apples have very unequal value for drying pur- 
poses, since they show great differences in the quality and appearance as well 
as in the yield of the dry product which may be obtained from them. Gen- 
erally speaking, varieties which have a good dessert or cooking quality make 
superior evaporated fruit, since the distinctive flavors are fairly well retained 
through the drying process. Most summer and early-maturing varieties give a 
low yield of dry product which, while light colored and attractive in appear- 
ance, is disappointing by reason of its lack of Sweetness and distinctive flavor 
when cooked. For these reasons later maturing autumn and winter varieties 
known to have satisfactory cooking quality should be selected for drying, 
when there is opportunity for choice, not only because of the richer flavor, 
higher food value, and greater palatability of the dried fruit, but also because 
of the larger yield of dry product obtained from the money and labor expended 
upon a given quantity of fresh material. The Winesap, Stayman Winesap, 
Northern Spy, Jonathan, Esopus (Spitzenberg), Grimes (Grimes Golden), Rhode 
Island Greening, Rome Beauty, Yellow Newtown, Delicious, Roxbury, and 
Golden Russet are varieties which make evaporated fruit of superior quality 
in point of flavor and sugar content. The color of dried fruit made from these 
varieties will vary considerably and in most of them will be somewhat golden, 
The Northern Spy and Esopus (Spitzenberg) are exceptions, as the dried fruit 
made from them compares favorably in color with that from the Baldwin and 
Ben Davis, which are favorites with commercial evaporators because they yield 
exceptionally white dried stock. 

PEARS 


fhe drying of pears on a commercial scale is practiced in the United States 
only in California, and the Bartlett is practically the only variety there em- 
ployed for the purpose. So little attention has been given to the drying of any 
other variety either in California or elsewhere that there is little definite 
information as to the quality of the product. It is known that such pears as 
LeConte, Kieffer, and Garber yield very inferior dried fruit, and these varieties 
should be utilized by canning or in other ways rather than by drying. On the 
other hand, any variety with fine-grained flesh which combines fairly high sugar 
content with distinctive flavor may be expected to give an acceptable dried 
product. The methods of handling fruits intended for drying here described 
are based upon those employed in handling the Bartlett in California. The pears 
are picked when the fruit is still quite firm, but is readily loosened from the 
tree when slightly lifted with the hand. They are then stored in boxes or 
crates beneath a shed for a week or more until ripe, but still firm. They are 
prepared for drying by removing stem and calyx, splitting lengthwise into 
halves without removing either core or peel, and spreading on trays in a single 
layer, cut surface uppermost. In order to make a product having an attractive 
appearance it is necessary to continue the sulphur treatment for three or four 
hours, or even a longer time. If the fruit is not sulphured, it is necessary to 
keep it under water after cutting, in the fashion described for apples, until it 
can be spread and placed in the drier. Half pears dry more slowly than apples, 
and if preferred the fruit may be peeled and cored and cut into quarters or 
eighths, which will facilitate drying and also reduce the time necessary for 
sulphuring. The temperatures to be employed in drying are those recommended 
for apples. The properly dried product is elastic and rubberlike, and it is im- 
possible to press water out of the freshly cut surface of the pieces. The treat- 
ment after drying is identical with that given apples. 


PEACHES 


Any of the varieties of peaches generally grown for table and canning pur- 
poses may be successfully dried, but it should be understood that the dry fruit 
will differ materially from the commercial evaporated peaches found in the 
markets. The commercial product is made mainly from yellow-fleshed free- 
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stone varieties, such as the Muir, Lovell, and Salwey, with smaller quantities 
of such varieties as the Wylie Cling, Peck (Peck’s Orange Cling), and Steadley. 
All of these are practically unknown outside of California, where they are 
grown especially for drying. Their selection for this purpose is due to the 
fact that they combine uniform color and attractive appearance when dry with 
a high content of solids, and especially sugar, in consequence of which they 
give larger yields of dry fruit than other varieties. Among the varieties more 
generally grown in the humid regions the Elberta, Slappey, Early and Late 
Crawford, Moore, Carman, Oldmixon Free, Stump, Belle, and a few others have 
been more or less dried and may be recommended as giving acceptable dried 
products. 

Fruit intended for drying should be gathered when ripe but before it begins 
to soften, and care should be employed in handling to prevent bruising and con- 
sequent discoloration. It may be peeled or not, as the operator prefers; 
practically all commercially dried peaches are unpeeled. Small quantities of 
fruit may be pared by hand; if larger quantities are to be handled, they may 
be quickly and satisfactorily peeled by the use of boiling lye, as directed on 
pages 8 and 9. After paring and washing, the fruits are cut in half, the 
stones removed, and the halves immediately spread in a single layer, with the 
stone cavity uppermost, upon the trays. With the freestone varieties, no diffi- 
culty in halving will be encountered. For handling clingstone peaches a spoon- 
shaped pitting knife is a necessity, as the stones must be removed without de- 
stroying the cuplike stone cavity. If the fruit is pared, sulphuring for 15 to 20 
minutes will be sufficient; if unpared the time must be increased to 1 or 2 
hours. These periods can not be considered as definitely fixed, however, as 
the time needed will vary with the degree of maturity of the fruit used, and 
even more widely with varieties, a variety of high water content, open texture, 
and soft flesh, such as the Elberta, requiring little more than half the time 
needed for firm, dry-fleshed varieties. The sulphuring is completed when juice 
begins to collect in the stone cavity. This necessitates careful handling in 
transferring the fruit from the sulphuring box to the drier, as this juice is rich 
in sugar and must not be lost by carelessly tipping the trays. Great differences 
will be observed in the time required for drying. The criterion for sufliciently 
dried fruit is the attainment of the pliable, leathery character described for 
apples. 

APRICOTS 


The fruit intended for drying should be picked from the tree before it be- 
comes ripe enough to drop. The handling of apricots in preparation for dry- 
ing is like that given peaches, as outlined above, with the difference that the 
fruit is never peeled but is halved, stoned, and sulphured for 14 to 2 hours. In 
apricots, as in peaches, a rich sirup collects in the stone cavities after sulphuring, 
and careful handling to avoid its loss in transferring to the drier is necessary. 
With both apricots and peaches drying should be begun at a temperature of 
130° to 145° and gradually increased to 165° F. toward the end of the drying 


process. 
CHERRIES 


Sweet cherries, especially the dark solid-fleshed varieties, such as the Tar- 
tarian, Bing, Lambert, and Dikeman, make a very acceptable product when 
dried and may be employed in the same ways and for the same purposes as 
raisins. The sour or pie cherries are also easily dried. The fruit is washed, 
picked over to remove stems and imperfect fruits, and then spread in a single 
layer on the trays and placed in the drier without sulphuring. If the fruits 
are very large they may be pitted before drying, but very large quantities of 
the juice, which contains a considerable portion of the sugar of the fruit, are 
lost in the process. If this juice, which amounts to 35 to 50 gallons per ton 
of fruit, can be saved and combined with apple or other juices in the making of 
jellies, pitting may be attempted; otherwise the process is both time-consuming 
and wasteful. The drier should not be hotter than 120° F. when fresh cherries 
are placed in it, and the temperature should never rise above 150°, as cherries 
especially are easily injured by overheating. 


PRUNES 


Prunes intended for drying should be allowed to become fully ripe and fall 
from the trees of their own accord, as such tree-ripened fruit is considerably 
richer in sugar than that obtained by shaking the trees. Three or four pickings 
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will usually suffice to gather the crop. The fruit should be gathered into crates 
or boxes holding not more than a bushel and should not be allowed to stand in 
the crates more than 12 hours after it reaches the drier. In gathering, all 
partially decayed, overripe, fermenting, or soft fruit should be discarded. 

The term “ prune” is applied to several varieties of plums which are alike 
in that they may be successfully dried without the previous removal of the 
stones, but which differ in other respects. All those varieties which are com- 
monly dried require a short immersion in boiling lye to remove the thick waxy 
coating and to check or crack the skin and permit the contained moisture to 
escape. The exact time for dipping will vary with the variety and also with 
the degree of maturity of the fruit, but will be about 35 to 45 seconds for im- 
mature fruit and not more than half that time for that which is fully ripe. 
The dipping is properly done when the fruit shows a few very fine checks over 
the surface and particularly near the point of attachment of the stem, but must 
not be continued until the skin is actually split or begins to peel off. The lye 
should be boiling, and the dipping basket should be moved about in the liquid 
to aid in bringing all the fruit into contact with the solution. The basket 
should then be quickly transferred to a large vessel of cold water and thoroughly 
rinsed to remove the lye, after which the fruit is spread in a single layer upon 
the trays. With the dark-fleshed prunes, such as the Italian (Fellenburg) and 
the Agen (also known as the Petite or French prune), which, with the Imperial 
prune, constitute the principal varieties used for drying, no further treatment 
is given. Light-fleshed varieties, such as the Golden Drop (Silwer) prune re- 
quire a short treatment in the sulphuring box immediately after the lye dip, 
in order to preserve the color. By reason of their thick, waterproof skins, 
prunes are especially liable to be burst by overheating at the beginning of dry- 
ing. Consequently, fresh trays should always be placed in the coolest portion 
of the evaporator, and the temperature should never be allowed to exceed 140° 
F., and should preferably be 10 degrees lower for the first 3 or 4 hours. As 
wrinkling of the surface begins, the temperature may be gradually increased 
and may rise to 175° F., without danger of injury as the fruit becomes nearly 
ary. Prunes are sufficiently dry when the flesh shows no moisture when torn 
across and pressed vigorously between the fingers. 


PLUMS 


There are very few available data showing the comparative value of the 
dry fruit made from the different varieties of cultivated plums, for the reason 
that these fruits have been dried only in a small way for home use. Of the 
Japanese plums the Abundance and Burbank give a good product when dried 
by the methods described below, the flavor of pies and sauces made from dried 
Abundance plums very closely resembling that of dried peaches. Among the 
improved varieties of native plums, the Clifford and Hunt have given good 
products, while the Munson and others which resemble it in becoming soft at 
maturity yield rather inferior dried fruit. Plums of the Wildgoose and Chicka- 
saw groups, as well as the wild plums occurring throughout most of the south- 
ern territory, are occasionally dried for home use, but the yield of the dried 
product is low and the quality of the fruit inferior. Very small plums or those 
of poor culinary quality will scarcely repay the labor expended upon them. 

The treatment given plums in preparation for drying, as well as in the drying 
process. is the same as that outlined for peaches. The fruit is washed, cut 
into halves, stoned, placed in trays in a single layer, stone cavities uppermost, 
and given a short treatment, 20 to 25 minutes, with sulphur fumes to preserve 
the color. The temperatures to be employed in drying are those recommended 
for peaches and apricots, and the criteria for determining when the fruit is 
sufficiently dried are the same. 

FIGS 


The commercial production of dried figs in this country is confined to Cali- 
fornia, and the varieties employed for the purpose, namely, Adriatic (White 
Adriatic), Mission (California Black), and certain varieties of the Smyrna 
type, are not generally grown outside that State. Sundrying is employed to 
the exclusion of all other methods in curing the California crop. Under the 
very different climatic conditions which prevail throughout the South Atlantic 
and Gulf States it is practically impossible to dry figs in the sun, as fermenta- 
tion and spoilage almost invariably occur, and growers are strongly advised 
against attempting drying except with an artificially heated drier. 
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The following method will give good results with any of the common varie- 
ties, such as the Celeste, Turkey (Brown Turkey), Magnolia,’ Brunswick, 
and Black Ischia: 

Allow the fruit to become well ripened on the tree and pick over carefully 
after gathering, culling out all overripe, soft fruits. Dip the fully’ ripened 
but still firm fruit into a vigorously boiling lye solution made by dissolving 1 
pound of concentrated lye (caustic soda) in 10 gallons of water. The purpose 
of this treatment is to facilitate drying by partially removing the waxy 
waterproof coating of the fruit and is attained when fine parallel cracks or 
“checks” appear in the skin of the fruit. This result is usually secured by 
dipping for one minute, but the exact time will vary with the variety and 
degree of ripeness of the fruit. After dipping in lye, the fruit must be washed 
in several changes of water, spread in a single closely placed layer on the 
trays, and immediately placed in the drier. The temperature should be kept 
at 115° to 120° F. until the fruit has lost enough moisture to be noticeably 
shriveled, then gradually increased to 140° to 145° toward the completion of 
the process. The fruit should be stirred at intervals to prevent sticking to 
the trays. As the fruit does not dry uniformly, it must be sorted over in order 
to prevent overdrying of the pieces which dry most rapidly. The drying has 
proceeded far enough when the fruit is still leathery and elastic but does not 
yield moisture when torn across and firmly pressed between the fingers. 

A few persons who have had experience in drying figs follow the general 
method just outlined, but remove the figs from the trays when about half 
dried, immerse them in a boiling salt solution (1 pound of salt dissolved in a 
gallon of water) for three minutes, and return them to the trays for com- 
pleting the drying. It is claimed that this treatment results in the production 
of a softer, more glossy product; it is also evident that such treatment steri- 
lizes the surface and arrests any development of mold which might otherwise 
occur at the relatively low temperatures employed. 

Oven and sun drying combined.—A combination of oven and sun drying has 
been successfully employed in treating small quantities of figs. Firm, well- 
ripened fruits are washed, drained, and spread in a single layer in ordinary 
baking pans. These are placed in the oven and the fire so regulated that the 
figs are heated through without becoming so hot as to cause bursting and the 
dripping of juice. After three or four hours in the oven the fruits are re 
moved, cut in halves, and spread in a single layer, cut surfaces upward, on 
trays which are exposed to the sun. A strip of cheesecloth spread over the 
surface of the tray is necessary to protect the fruit from insects. If rainy 
weather sets in, or if any of the figs show indications of beginning to ferment, 
the drying of the fruit may be completed in the oven. 


BERRIES 


Blackberries, Logan blackberries, and raspberries receive identical treatment 
in preparation for drying; hence they need not be separately discussed. Dew- 
berries, huckleberries, blueberries, and gooseberries are occasionally dried, 
the method of treatment being that here outlined. Any of the cultivated 
blackberries, as well as the wild varieties, make excellent dried fruit. Among 
the raspberries the black varieties, such as the Ohio and Gregg, are prime 
favorites with commercial evaporators because their firmness permits spread- 
ing them rather deeply on the trays, while they also dry more quickly and give 
higher yields of the dry product than softer varieties. These last can be suc- 
cessfully dried, however, provided care is taken not to allow them to become 
overripe and soft before picking. There is little commercial demand for dried 
red raspberries, which dry more slowly, are much more liable to crush and 
mat on the trays in drying, and give a lower yield of more sharply acid fruit 
than the black varieties; but they may be dried for home use in the same 
way as other berries. Logan blackberries demand particularly careful hand- 
ling, as they become very soft when first heated and are especially prone to 
flatten out, mat together, and lose juice by dripping in the drier. They must 
be spread in thinner layers than other berries, and the temperature of the 
drier should not be allowed to exceed 130° F. at the beginning of drying, but 
may be gradually advanced’ to 145° or 150° toward the close. 

Berries which are to be dried should be picked in the early morning hours, 
so that they may be brought under cover before becoming heated by the sun. 
The vines should be picked over frequently, so that only firm, market-ripe 
berries are brought to the drier, and the pickers should be supplied with shal- 
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low picking vessels and instructed to avoid crushing the berries in picking and 
handling. Pouring the berries from one vessel to another and stacking filled 
boxes so that one box rests upon the fruit in another are especially to be 
guarded against. All berries brought in on any one day must be placed in the 
evaporator before the end of that day, as crushing and leakage with the re- 
sulting multiplication of organisms causing spoilage will occur if the fruit is 
allowed to stand overnight. If delays in starting the drying are absolutely 
unavoidable, the fruit should bé placed in the coolest possible place of storage 
until it can be accommodated in the drier. Berries should be spread uni- 
formly upon the trays to a depth varying with the ripeness and physical char- 
acter of the fruit, the softer berries in a layer not more than two berries deep. 
A little practice will enable one to spread berries quite uniformly by careful 
pouring from the vessels. Smoothing with the fingers and attempts to pick 
out leaves, bits of stem, and green berries are to be avoided, as these are 
readily removed after the berries are dry by passing the fruit over a screen, 
The trays should be placed in the evaporator as rapidly as they are filled. An 
initial temperature of 135° to 145° F., gradually increased to 150° to 155°, when 
the fruit is two-thirds to three-fourths dry, may be used with blackberries, 
raspberries, and any other berries except Logan blackberries and red rasp- 
berries, which should be started at 130° F. When the berries have dried suffi- 
ciently to be stirred without crushing, the trays should be gone over and any 
thick clumps which are drying too slowly spread out with the fingers. The 
fruit is dry when it begins to rattle somewhat on the trays and when the 
berries no longer show moisture when crushed between the fingers. 

While it is possible to dry gooseberries, currants, strawberries, and a variety 
of other small fruits, attempts to do so are inadvisable. Currants and goose- 
berries have such a wide range of usefulness that it is unnecessary to dry 
them in order to avoid allowing them to go to waste. The distinctive coloring 
and flavoring substances of strawberries are readily driven off or broken 
down by heating, and as the fruit is exceptionally high in water content and soft 
in texture, it is extremely difficult to dry without loss by dripping. For these 
reasons the dried product is usually so effectively denatured as to have little 
of the appearance, color, or flavor of the fresh fruit, and is to be regarded as 
a curiosity rather than a valuable food material. It is desirable to restrict 
the work of drying to those perishable materials which are staple food prod- 
ucts and to employ other methods for conserving such accessory fruits of 
small value and minor importance as are not used in the fresh condition. 


PREPARING AND DRYING VEGETABLES 


The drying of vegetables is considerably more difficult and at the 
same time very much less perfectly understood than the drying of 
fruits. Vegetable drying had not been extensively practiced in this 
country prior to the war, and the methods employed had not been 
carefully worked out either by scientific investigators or by practical 
people engaged in the drying business. Such commercial evapora- 
tion as had been carried on was confined mainly or wholly to potatoes, 
carrots, turnips, beets, onions, cabbage, and sweet corn, while the 
home drying of vegetables was practiced only with sweet corn, pump- 
kins, squash, and mature beans and peas. During the war period 
there was a very great expansion of the commercial drying of vege- 
tables to meet the needs of our own and allied armies, but this was 
for obvious reasons almost wholly confined to a few staple vegetable 
crops which were available in large quantities. Methods of drying 
for these materials have been given rather intensive study, with the 
result that it is possible to produce dried products which combine 
satisfactory appearance, flavor, and table quality with freedom from 
deterioration in storage. 

It has not been possible as yet to obtain equally satisfactory results 
with such vegetables as green snap beans, immature green peas, cauli- 
flower, spinach, and a few other less important vegetables, These 
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materials, while differing widely in other respects, are similar in that 
they are taken for table use when immature and still rapidly grow- 
ing. When such immature vegetable materials are dried, the result- 
ing product may be very satisfactory in appearance, flavor, and 
palatability when prepared for the table shortly after drying, but if 
the material is stored for some months it gradually loses flavor and 
palatability and may develop a distinctly unpleasant odor and flavor 
which make it unfit for table use. No method of treatment prelimi- 
nary to drying and no method of storage subsequent to drying has 
entirely prevented some deterioration of such material when kept 
under aie storage conditions for 8 to 12 months. For this reason 
it is necessary to advise the public definitely against. attempting 
to dry immature or rapidly growing vegetables having a 
high protein content, namely, string beans, green peas, cauliflower, 
okra, and spinach. While some methods of drying which have 
been employed permit the preservation of these materials for 
several months some changes in the flavor and palatability occur 
after prolonged periods, and these are of a character which would 
cause them to be discarded by the fastidious housekeeper. Conse- 
quently, other methods of preservation should be resorted to in the 
case of these difficult materials until further experimentation has 
developed methods which will remove the possibility of disappoint- 
ment and failure. 

The following pages consequently confine the discussion of drying 
methods to materials with which the difficuities just outlined are not 
encountered provided that standard methods of preparation and dry- 


ing are ats oyed. It must be recognized that it will be necessary 
] 


and advisable to dry such materials as potatoes, carrots, turnips, 
beets, and cabbage only under exceptional conditions, since these 
are the least rapidly perishable of our staple vegetable foodstuffs. 
In practically every part of the United States it is possible to store 
some or all of them outdoors in pits in the ground or in any ordinar 
celiar through the winter, thus assuring a constant supply of fresh 
vegetables at the expense of very little time and trouble. Whenever 
such pit or cellar storage is possible any labor spent in drying pota- 
toes and other root vegetables, onions, and cabbage will be wasted. 
In districts that have no near-by sources of supply of staple vege- 
tables there is usually a short period in which these products are 
plentiful in the markets, and wherever possible at such times supplies 
should be stored for winter use, either outdoors in pits roofed with 
‘ boards and protected by banks of earth or in a portion of the base- 
ment or cellar partitioned off for the purpose. The drying of these 
vegetables for family use should be undertaken only as a last resort, 
and in households which are so situated that storage in quantity in 
the fresh condition is impossible, as is, of course, the case in a large 
percentage of city homes. 

Drying is not a means of utilizing vegetables which are not good 
enough to can or use fresh. It can not improve the quality of any 
material; it can at most merely preserve it without deterioration. In 
consequence, there are a number of indispensable prerequisites to the 
making of a high-class dried product. Such material as deteriorates 
rapidly after gathering, as is the case with sweet corn, must be gotten 
to the drying plant without delay; it is impossible to make good 
dried products from vegetables which have been overheated and 
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wilted in transit or upon hucksters’ stalls and which have conse- 
quently begun to undergo destructive chemical changes. For first- 
class products the raw material must come fresh and ¢ crisp from the 
field, must undergo rigid examination for the removal of all diseased 
or overripe and decaying portions, and must be treated throughout 
its preparation for the “drier in exact accordance with directions, 
Any material which you would not use for canning or readily accept 
for cooking and serving on your table will not make an acceptable 
dried product. 

Practically all vegetables, after being sliced or otherwise made 
ready for the drier, undergo blanching. “It is just here that the final 
quality of the product is largely determined, since the best material 
will be spoiled by careless or improper blanching. The word blanch- 
ing is a canner’s term and is applied to a brief treatment of the 
material with boiling water or steam. The equipment used is de- 
scribed elsewhere (p. 7). The purposes of the treatment are 
several. It stops destructive chemical changes by destroying the 
agents which produce them and consequently prev ents darkening or 
discoloration, it preserves or “sets” the natural color, it coaguls ates 
some of the soluble constituents, and it kills the protoplasm and con- 
sequently accelerates the escape of moisture in drying. Blanching 
must not be confused with cooking; it in no sense takes the place of 
the subsequent cooking in preparation for the table. If too long 
continued it does harm by dissolving out some of the valuable con- 
stituents, by breaking down the pigments which give color to the 
material, or by converting the starch present into a partially cooked 
paste. For these reasons blanching, whether accomplished by dip- 
ping into hot water or by exposure to steam, must be carefully and 


intelligently done. 
POTATOES 


Potatoes must first be thoroughly washed to remove dirt and stones. If 
they are to be peeled in a rotary parer they should be roughly graded for size, 
as the percentage of waste is greatly increased when potatoes of different 
sizes are placed together in the machine. Whether the paring is done by ma- 
chine or by hand, the operators must be cautioned against removing a need- 
lessly thick peel, as the layer immediately beneath the outer skin of the potato 
contains a considerable percentage of valuable nitrogenous material which is 
lost by deep paring. When machines are used the eyes must be removed by 
hand anc the workers at the same time must remove all bits of peel and 
diseased or discolored portions. If the women entrusted with this tedious 
work can not keep up with the parer, the tubers must be dropped into cold 
water immediately after paring. Slicing may be done either with a rotary 
slicer, an apple slicer (such as is shown in fig. 5), or by hand, but in any 
case the slices should be uniform in thickness to insure even drying. Three- 
sixteenths to one-fourth inch is the best thickness. As rapidly as the potatoes 
are sliced they must be dipped or steamed. If to be dipped they are placed in 
a wire-bottomed basket cr box to a depth of not more than 4 or 5 inches and 
plunged into the water, which should be 8 or 9 inches deep and should be boiling 
so vigorously as to stir and separate the slices. They should remain in the water 
three or four minutes, and should then be withdrawn, drained, spread upon the 
trays to a depth of about an inch,and immediately placed in the drier. If steam- 
ing is the process employed, the trays are spread directly from the slicer and 
placed in the steamer. The steam box must be left open after the steam has been 
turned on until the air is displaced as completely as possible. The door is then 
tightly closed and the potatoes allowed to remain two or three minutes. The 
exact time necessary for either steaming or dipping will vary with the season, 
the variety of potato, the thickness of the slices and the depth to which the trays 
are loaded, and the efficiency of the steaming box; hence, it must be determined 


_ by experiment. The purpose in view is the prevention of darkening, and the 








R 


= ae Ow ee 


>. = we BD 






Farm and Home Drying of Fruits and Vegetables 39 





treatment should be continued no longer than is absolutely necessary to ac- 
complish this, as prolonged treatment partially cooks the potato and makes it 
less like fresh potato when subsequently cooked. The drying should be begun 
at 125° F. and the temperature gradually increased as drying proceeds, finish- 
ing with a temperature of 145° to 150°. Potatoes are sufficiently dried when 
they rattle sharply when stirred with the hand and when the pieces 
no longer show opaque, spongy white areas here and there on their surfaces. 
They are treated after removal from the drier in the manner described in the 
section on “ Treatment of products after drying,” pages 42 to 45. 
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TURNIPS 










Turnips intended for drying should be gathered before pithiness begins to 
appear. They are treated precisely like potatoes in so far as washing, paring, 
slicing, removal of diseased or discolored portions, and spreading on trays 
are concerned. They require a somewhat shorter treatment with steam or hot 
water than potatoes, and slightly higher temperatures may be used in drying, 
135° to 140° F. at the outset and 160° to 165° toward the end being perfectly 
safe. 


a 






BEETS, PARSNIPS, AND CARROTS 


Beets, parsnips, and carrots should receive the same general treatment 
given potatoes. They may be pared in the same way, or preferably merely 
scraped sufficiently to remove the outer dark layer, and are sliced the same 
thickness. If preferred, any of these vegetables may, of course, be cut into 
strips by cutting across the slices. A very short treatment in boiling water 
or steam, not more than two minutes in duration, preserves the natural color, 
which will change to a grayish or yellowish brown during drying if the 
product is dried without blanching. The drying should be begun at 120° F., 
and the temperature should not be allowed to rise above 145° at any time. 
-arsnips, carrots, or beets are sufficiently dry when the pieces break when 
one attempts to bend them and when they show no moisture upon being pressed 
between the fingers. See “Treatment of products after drying” for methods 
of caring for the dry products. 
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CABBAGE 






Cabbage is prepared for drying by trimming off all dead, diseased, or dis- 






colored leaves, cutting out the central stalks, and cutting the heads into %. 
slices one-third to fiveeighths inch thick, which are subdivided by again ae 






slicing at right angles to the first cut. A rotary slicer of sufficient size to . 
receive a half head of cabbage will do the work rapidly and satisfactorily, 
but an ordinary slaw cutter, or even a butcher knife, may be used. The sliced 
cabbage is blanched by exposing to steam for three minutes after spreading 
on the trays or by dipping into boiling water in a wire-bottomed box or 
basket for four minutes. The dipping vessel should not be filled to a depth of 
more than 6 to 8 inches and the contents should be stirred vigorously during 
the dipping, in order that the hot water may quickly reach all parts of the 
vessel. Since cabbage tends to pack together rather closely on the trays, care 
must be taken to spread it as evenly as possible to a depth of not more than 
1 inch and to stir the material frequently in the earlier hours of drying, in 
order that thick masses may be spread out over the thinner areas, Start 
the drying at 115° to 125° F. and increase the temperature by 10 degrees 
as drying nears completion. Great care must be taken to avoid scorching the 
product; the thin portions of the leaves dry much more quickly than the wa 
thick, fleshy ribs and are very prone to scorch and brown upon the slightest : 
overheating. The product is sufficiently dry when no water can be squeezed out 
of the thicker pieces by strong pressure between the fingers, 














ONIONS 







As no satisfactory machine for the purpose has been devised, the outer 
discolored portions of onions must be removed by hand. They are then sliced 
with a rotary slicer, a hand apple slicer such as is shown in Figure 5, or 
by hand. Blanching is not necessary, and the slight improvement in color 
which it gives is more than offset by the loss of soluble constituents into the 
water used for dipping. ‘The onions should be spread on trays as rapidly 
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as they are sliced and immediately placed in the evaporator. The temperature 
in the drier should be 140° F. when the onions are placed in it and should be 
held at this point throughout the drying. The product must be carefully 
watched toward the end of the process, as thin detached pieces rapidly scoreh 
unless mixed with the thicker compact slices. The product is dry when 
pieces break crisply on bending, and it should be promptly removed to guard 
against overdrying. 

The evaporator may also be used for curing onions to prevent storage rots and 
to prolong their season of storage. Alternate trays of the drier are used and 
the onions are loosely piled upon them to a depth of 4 to 6 inches. Then ventila- 
tors are all opened and a very small fire, just sufficient to maintain a tempera- 
ture of 95° to 100° F., is started in the furnace. The drying is continued 
until the outer scales are quite firm and hard and the onions have lost 8 to 10 
per cent of their weight, after which they are stored in the usual manner, 


SWEET POTATOES 


The evaporator may be of service in preserving sweet potatoes in two ways— 
by drying them ready for use or by curing or partially drying them to increase 
the time during which they may be kept in storage in the fresh condition. 

Sweet potatoes intended for drying may be prepared in the general manner 
outlined for other root vegetables in so far as washing and paring are con- 
cerned. They may be cut into slices, like white potatoes or carrots, or split 
lengthwise into quarters or eighths according to size and dried in that form, 
If sliced, 20 or 25 minutes in steam is sufficient for cooking; if cut in quarters, 
the time should be increased to 30 minutes, as the potatoes must be thoroughly 
cooked. The temperature of the drier may be 145° to 150° F. at the beginning 
of the drying and raised 10° or 15° after the product loses most of its 
moisture. Sweet potatoes should remain in the drier until the pieces have 
become quite brittle and break readily under pressure. 

In humid districts in which the storage period for sweet potatoes is com- 
paratively snort an evaporator may be used advantageously for partially drying 
or curing potatoes to increase their keeping period. The potatoes are brought 
from the field or market, spread upon the trays one or two deep, and placed 
in the drier, which is kept at a temperature of 90° to 100° F. by slow, careful 
firing. After 72 to 96 hours of this treatment the potatoes will have lost 6 to 
8 per cent of their weight and will have become slightly shriveled superficially. 
All cuts or broken surfaces will have dried out. The potatoes are then re- 
moved and stored in bins or cellars in the usual way. The ordinary fungi 
which cause rotting in storage do not readily attack potatoes which have been 
subjected to this treatment, while the cooking qualities and flavor of the pota- 
toes are entirely unaffected by it. 


PUMPKIN AND SQUASH 





Pumpkins used for drying may be of any variety, but the firm, solid-fleshed, 
deep-colored varieties will give a larger yield of a more highly flavored and 
consequently more desirable product. Either summer squash or the later 
maturing varieties may be dried. In any case the vegetables should be mature 
and in good condition for use fresh. The treatment given pumpkin and squash 
is identical. The vegetable is cut into strips 2 inches wide and peeled, the 
seeds are removed, and the strips are passed through a rotary slicer set to cut 
pieces one-half to five-eighths inch in thickness. The pieces are immediately 
blanched, either in boiling water or steam, for five or six minutes. The 
different varieties which are used vary so much in the character of their flesh 
and the amount and depth of their coloration that the operator must necessarily 
learn by a little experimentation the best length of time for blanching the par- 
ticular lot of material on hand. The process is completed and must be stopped 
as soon as the pieces have become semitransparent. 

The drying should be begun with a temperature of approximately 135° F., 
which may be gradually increased to 160° as the material dries. The trays 
should be looked over once or twice, in order that any moist spots may be 
opened up and spread out. Pumpkin and squash should not be dried until 
brittle; the material is in proper condition for removal from the evaporator 
when the pieces have become leathery in texture, but show no moisture whed 
cut across and crushed. 
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TOMATOES 


Fruit intended for drying should be well ripened but still firm. Wash the 
tomatoes, place in a wire basket, and submerge in boiling water for one or two 
minutes, to loosen the skins. Remove and allow to cool, strip off skins, remove 
the hard, woody central core and any adhering skin or diseased areas, and cut 
the fruit into slices three-eighths to one-half inch in thickness. Spread the 
slices in a single layer upon the trays. Tomatoes can not be placed directly 
upon naked wire trays, as the acids of the fruit become so concentrated during 
drying that the metal is rather vigorously attacked. Trays may be protected by 
painting them over with a brush dipped in boiling paraffin or by laying pieces of 
cheesecloth over them. 

The temperature at the beginning should not be more than 120° F. and may 
be gradually increased to a maximum of 140° toward the completion of the 
drying. 

Properly dried tomatoes as taken from the drier will show no moisture on 
being pressed between the fingers, and the slices will break crisply on bending. 
Like all other vegetable products, they will become somewhat flexible and 
elastic after being shoveled over for some days in the curing room. 


SWEET CORN 


While formerly very widely practiced throughout the country, the drying 
of sweet corn has in recent years been practically discontinued except in a few 
localities in Pennsylvania and Ohio, where the product is for the greater part 
consumed in the immediate vicinity. That the product and the processes for 
making it are not widely known is extremely unfortunate, since properly dried 
sweet corn is a delicious food, fully equal, if not superior, to canned corn and 
eapable of use for practically as wide a variety of purposes. 

Any of the varieties of sweet corn having qualities desirable for table use 
will make a good product. Golden Bantam, Golden Sugar, Oregon Evergreen, 
Kelly’s Hybrid, New Early Wonder, and Black Mexican have given especially 
good results. Where corn is grown especially for drying, Stowell’s Evergreen 
is largely employed because it gives heavy yields of excellent quality; it ap- 
pears to ripen somewhat less uniformly, however, than Country Gentleman 
and Golden Bantam. 

Corn intended for drying should be gathered when in the milk stage, before 
glazing and hardening have begun and when the corn is in ideal condition for 
immediate table use. It should be gathered only as rapidly as it can be worked 
up at the drier and must never be allowed to remain standing in bags or boxes 
in the field or at the drier. This is imperative, as no product deteriorates more 
rapidly on standing in a warm place. 

The ears are husked and trimmed with a knife to remove any worm injuries, 
but no effort to remove adhering silks need be made, as these are readily 
separated from the grains after drying. The ears are then placed in wire 
baskets or wire-bottom boxes and plunged into boiling water for 8 to 12 
minutes. The cooking is completed when the milk is “set,” that is, when no 
fluid escapes from the grains upon cutting them across. Younger corn will 
require a longer period of cooking than the more mature ears, so that the 
corn may very well be divided in husking into older and younger lots, which are 
cooked separately. 

After cooking, the corn is emptied upon a table, allowed to drain and cool 
sufficiently to be handled, and then cut from the cobs with a strong, sharp 
knife. The knife should be so held that none of the cob is removed with the 
kernels. The adhering glumes, like the silks, are easily screened out after 
the corn becomes dry. The kernels are spread upon trays to a depth of 1 inch 
and dried at 130° to 140° F. The grain should be thoroughly stirred several 
times during the drying to separate any adhering masses and equalize the drying. 
Properly dried corn is hard and semitransparent, and the kernels break with 
a clean, glasslike fracture when crushed. 


BEANS AND PEAS 


For the reasons, which have been stated on pages 36 and 37, green snap beans 
and green peas should be preserved by canning, not by drying. The methods 
of drying here outlined should be applied only to fully grown shelled peas and 
beans, which are not subject to deterioration in storage when dried. 
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Garden peas intended for drying should be gathered when in ideal condition 
for immediate table use; that is, when the seeds have attained full size and 
before the pods have begun to turn yellow and dry up. Shell them by placing 
the pods in boiling water for three minutes, then spread on a wire screen hay- 
ing a mesh large enough to permit the shelled peas to pass through, with a 
box or basket placed beneath it. Rub the pods vigorously over the screen with 
the hands, which will burst and empty practically all the pods much more 
quickly than they could be shelled by hand. The shelled peas are then given 
a very short dip, one to two minutes, in boiling water to which table salt has 
been added at the rate of 2 tablespoonfuls to the gallon, drained, spread to 
a depth of three-fourths inch to 1 inch on the trays, and dried at 115° to 
120° F. as initial temperature, rising to 140° toward the completion of the 
drying. Stir occasionally while drying. Properly dried peas will be uniformly 
dry throughout, showing no moisture near the center when split open. 

Wax beans, Lima beans, or mature string beans for drying should be gathered 
when full grown but before the pods have begun to dry, shelled, blanched five 
m:nutes in boiling water with thorough agitation, dried, and spread on trays 
to a depth of not more than 1 inch. They should be stirred rather frequently 
in the first hours of drying. Considerable variation in the temperatures em- 
ployed in- drying is permissible, but the material should not be heated above 
150° F. at the outset. 

Beans and peas which have been allowed to dry on the vine may advan- 
tageously be given a short treatment in the drier before being stored. Shell, 
spread to a depth of one-half to three-fourths inch in trays, and place in the 
drier for 10 to 15 minutes at 165° to 180° F. This treatment will destroy insect 
eggs and bean weevils, thus reducing the possibilities of loss in storage; but it 
also destroys the vitality of the material treated, which consequently can not 
be used for seed. 

CELERY 


To make an acceptable dried product, the celery used must be such as would 
be accepted without question for use fresh. Consequently, it must reach the 
drier without having been allowed to become heated and wilted in the crates, 
All diseased and discolored parts are removed, the leaves are stripped off, 
and the stalks cut by means of a rotary slicer into pieces about three-fourths 
of an inch long. These are steamed three minutes, or given a dip of two 
minutes in boiling water, spread about one-half inch deep on trays, and dried 
at 135° F. with occasional stirring. If desired, celery leaves may be dried 
separately from the stalks, for use in flavoring soups and stews. They may be 
passed through the rotary slicer or dried entire. Blanch two minutes, spread 
thinly, and stir frequently, employing a temperature of 125° to 140° F. 


TREATMENT OF PRODUCTS AFTER DRYING 


After removal from the drier, fruits or vegetables must be sub- 
jected to an aftercuring or conditioning process before they are per- 
manently stored away. Any lot of material, even that removed from 
a single tray, will not be uniformly dry throughout, some portions 
being overdried while others contain too much moisture for safety. 
If such material while still warm be piled loosely upon a clean floor 
and subsequently thoroughly stirred at daily intervals for ten days or 
two weeks, the wetter portions give up some of their water to the 
drier parts or to the atmosphere, the moisture content of the entire 
mass becomes uniform, and a condition of equilibrium with the sur- 
rounding air such that the material neither absorbs nor gives off 
measureable quantities of moisture is presently attained. Material 
so treated is said to have been “conditioned ® and may be stored 
without danger of spoilage; without such treatment the spores of 
fungi and bacteria present upon the material will be able to begin 
growth upon the wetter portions, ultimately destroying the whole. 
Proper handling in the conditioning or curing room will permit 
considerable latitude in the moisture content of the material as it 
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comes from the drier, but no one should presume upon this fact so 
far as to relax his efforts to remove the various products from the 
drier when in just the right condition. 

The curing room should be conveniently located with reference 
to the drier, should have over all the windows blinds or shutters 
which effectively exclude sunlight or strong daylight, and should 
be closely screened to exclude insects, as the dried products will 


Fic. 12,—Packing the dried products, after conditioning, into pasteboard containers for 
storage 


quickly change color if exposed to strong light, while the visits of 
insects will expose the whole product to ruin by insect larvee later on. 
The floor of the room should be kept scrupulously clean, and may 
be divided into a number of temporary bins for the storage of the 
various products by means of boards placed on edge, or a number 
of large boxes may be used as storage bins. No harm will be done 
if the product of several days’ drying is dumped into a single bin 
as it is made and the whole thoroughly stirred together; on the 
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contrary, such treatment hastens the equalization of moisture 
throughout the whole mass. 

Only after any given lot of material has reached such condition 
that it is undergoing no perceptible change in moisture content from 
day to day should it be placed in the containers in which it is to be 
permanently stored. (Fig. 12.) This is imperative. Much loss 
of time, labor, and material has resulted in previous seasons from 
a general misapprehension as to the purpose in view in permanent 
storage. Material which has been properly dried has nothing to 
fear from the free access of the air; in periods of damp weather 
it will take up very slight amounts of moisture, which will be 
as promptly lost upon the return of dry weather. The sources of 
possible injury to properly dried material are (1) light, which dark- 
ens light-colored products, such as apples and turnips, and causes 
gradual bleaching of such highly colored materials as beets, carrots, 
and pumpkin, and (2) insects, which deposit their eggs in the mater- 
ial. Consequently, the containers used for storing dried products need 
not necessarily be air-tight, but it is necessary that they exclude light 
and insects. In many cases the use of air-tight containers has unques- 
tionably led to the loss of the material which they were intended 
to preserve; in periods of warm weather water was evaporated from 
the contents into the imprisoned air and subsequently deposited upon 
the surface of the material when cooler weather returned. This 
process of alternate distillation and condensation ultimately brought 
to the superficial layers so much moisture that the growth of organ- 
isms and consequent spoilage of the material became possible. 

A considerable variety of containers for dried products may be 
used—stout paper bags, lard cans or any similar tin cans with rea- 
sonably close-fitting slip covers, heavy pasteboard boxes, or heavy 
muslin bags which have been repeatedly dipped into boiling paraffin 
prior to use (until the cloth is thoroughly infiltrated and its meshes 
filled) have all given satisfactory results. For storing larger quan- 
tities, well-made wooden boxes of suitable size and provided with 
close-fitting lids may be used. Each box should be lined with several 
layers of paraffined paper, each layer being so placed that the sheets 
break the joints of the preceding layer, and the edges of the paper be- 
ing left. to project. far enough to allow them to be snugly folded over 
the top when the box is filled. In packing the larger containers, 
the material may advantageously be pressed firmly down with the 
hands or by means of a board cut to fit inside the container. 

With materials which have been dried in the sun or by means of an 
electric fan, special precautions are necessary, since such materials 
a, commonly contain the eggs of certain moths and beetles which 
will subsequently develop within the packages unless steps are taken 
to destroy them. This is best done by spreading the dried product in 
thin layers in ordinary baking tins or other convenient receptacles, 
placing. these in the oven of the cookstove with a thermometer so 

laced that it may be observed through the partially opened door of 
the oven, and allowing the material to remain until the temperature 
has reached 180° F. This temperature will destroy all insect life. 
The material should be removed from the oven as soon as this tem- 
perature has been reached, and must be put into permanent packages 
at once in order that no opportunity for reinfestation may be given. 
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The same precaution must be taken with any material which may 
have been exposed to the visits of insects subsequent to drying. 

The room in which dried fruits and vegetables are to be stored 
must be warm and dry. The ordinary pantry or storeroom communi- 
cating with the kitchen is not well suited to the purpose, since the 
constant evaporation of water from vessels on the stove keeps the air 
quite humid, and evaporated materials consequently take up moisture 
and ultimately spoil. An airy attic which is kept warm by flues or 
pipes passing through it from the living rooms below makes an ideal 
storage place; the bags or boxes of dried products may be placed near 
the pipes so that they are kept slightly warm. If the house has a 
furnace, open shelves may be constructed near it in order that the 
material may be kept dry and warm by the heat of the furnace. 

In districts which have exceptionally long periods of high 
humidity and almost constant rainfall at certain seasons, it will i 
necessary to employ special care in order to avoid spoilage of dried 
material. At such seasons, the packages of dried fruits and vege- 
tables should be opened and examined, and any which appear to be 
taking on moisture should be returned to the drier or to the oven of 
the cookstove and given a sufficient heating to restore them to their 
original condition. One such treatment in the course of the rainy 
season is usually sufficient to prevent any loss, but the material 
should be examined from time to time and given a second treatment 
in case any portions of it appear to be too moist for safety. 


MAKING SOUP MIXTURES 


The various evaporated vegetables may, of course, be used sepa- 
rately in cookery in most of the ways in which fresh materials are 
employed, but the dry products will undoubtedly find their widest 
usefulness in soup mixtures or in combinations designed for use in 
the preparation of the increasingly popular vegetable boiled dinner, 
since they permit the serving of any favorite vegetable combination 
at all seasons of the year. The various vegetables, after drying, may 
be mixed in definite proportions prior to storage, or they may be 
stored separately and mixed a little at a time as needed for use. 

For those who wish to make a vegetable mixture which will have 
the maximum food value and at the same time approach as nearly as 
possible to a complete or balanced ration, the formule employed in 
the making of evaporated soup mixtures for the use of the British 
armies may serve as guides. One of these mixtures contains 20 per 
cent each of potatoes, turnips, and peas, 17 per cent each of carrots 
and beans, and 6 per cent of onions; another has 37 per cent of pota- 
toes, 19 per cent each of carrots and turnips, 10 per cent each of 
onions and cabbage, and 24 per cent each of beans and peas. 

A number of commercial concerns have placed dried vegetable 
soup mixtures upon the market, and while the exact proportions of 
the various constituents entering into these are guarded as trade 
secrets by the makers, they differ principally from the formule given 
in having, in most cases, a larger percentage of potato, in the absence 
of beans and peas, and in having various minor additions, such as 
beets, celery, radishes, and tomatoes. The housewife may ascertain 
the approximate amounts of each of the fresh materials represented 
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by a convenient quantity, such as 1 pound, of each dry product, 
from the list on page 46, and with these equivalent values in mind 
may work out any desired combinations as readily as with fresh 
vegetables. 

In making up combinations of dried vegetables, however, it must 
be borne in mind that, since the mixture must subsequently be soaked 
and cooked as a unit, only such vegetables as absorb water and become 
cooked at approximately equal rates can be successfully combined 
in the dry condition. Such materials as the root vegetables, cab- 
bage, celery, tomatoes, and onions behave alike both in their absorp- 
tion of water and in cooking; hence, any combination desired may 
be made from them. Dried corn and mature peas and beans absorb 
water very much more slowly and must be cooked. for two to three 
times as long as the materials in the list just given. For this reason 
they can not be mixed with other vegetables prior to soaking. In- 
stead, they should be separately soaked and subjected to partial cook- 
ing; then the other vegetables desired in the mixture, after previous 
soaking, may be added and the whole cooked until done. 
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YIELDS OF DRY PRODUCTS 
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It must be understood that any statements of yields of dry products 
from a given fruit or vegetable must precredehe a be regarded as ap- 
proximations, since a great number of factors may influence the yield. 
Closely related varieties show specific differences in moisture content, 
while the same variety will vary considerably in this respect with 
age and degree of maturity, as well as with differences in amount and 
distribution of the water supply and other environmental factors. 
The presence or absence of disease and the degree of care employed 
in trimming and paring will also, of course, affect the yield. For 
this reason the figures given are merely indicative of what may be 
expected as average returns from materials of good market quality, 
reasonably free from diseased and dead portions, when care: is 
exercised to avoid unnecessary waste in preparation for drying. 
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Yields of dry products per hundred pounds of fresh material 


Pounds Pounds 
Apples, late autumn and winter RO SS A oa oa 9 to 11 
varieties. 124049 1 Paring... BORE 
Apples, summer varieties___. 10to12 | Peaches______-__--_--____-_- 13 to 16 
MPS Ps NU OO iS ART ng a as 18 to 22 
Blackberries 16 to20 | Peas, garden (mature) -______- , 22 to 25 
14to17 | Potatoes, sweet__________-____ 30 to 35 
Cabbage 8to 9 | Potatoes, white 20 to 23 
Carrots BUD DG ayn ROR cee a nr es 30 to 33 
8to 9 | Pumpkin 6to 8 
TU te21 | Bamuerics..._.2- 2 ek 17 to 23 
Cherries, sweet____________ — 22 to 26 | Squash 
Corn, sweet 26 to 33 | Tomatoes. 
£5 $0.25 ;4, on ee Tto 8 
17 to 22 
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cman ARE TWO general methods of preserving fruits 

and vegetables, canning and drying, each of which has 
certain advantages and disadvantages that should be under- 
stood and taken into consideration in choosing a method 
of preservation. For a number of food materials canning is 
the preferable method and should be employed wherever 
possible. For a considerable variety of products drying 
yields perfectly satisfactory results. For food materials to 
which the process is adapted, drying offers a simple, con- 
venient, and economical method of preservation and permits 
of the carrying over of the surplus into periods in which 
fresh fruits and vegetables are expensive or unobtainable. 

Success in drying depends upon the observance of a few 
fundamental principles, and the quality of the product 
depends upon the care used in the selection of the raw 
material, upon proper preparation for drying, and upon 
careful control of the temperatures employed, rather than 
upon the particular type of evaporating apparatus employed. 

In districts that normally have a rainuless period coincid- 
ing with the ripening period for fruits and berries these 
crops may be successfully dried in the sun or by means of 
glass-covered solar driers. In regions that do not have 
such favorable climatic conditions, driers employing arti- 
ficial heat must be used. 

A number of driers are described and directions for their 
construction given in this bulletin. The smaller sizes are 
adapted to the needs of the individual home and are 
designed to care for the surplus of garden products and 
fruits from the home grounds. The larger types are suited 
to the needs of individuals or communities having a con- 
siderable surplus of perishable crops. Wherever possible, 
the members of a community should cooperate in construct- 
ing one of these larger types. All the driers described 
have been thoroughly tested in practice and are such as 
may be constructed at very moderate expense from mate- 
rials everywhere available by anyone who can use ordinary 
tools. 

Directions for the preparation, drying, and subsequent 
storage and care of the dried products are given fully for 
each of the more important fruits and vegetables. 
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POSSIBILITIES AND LIMITATIONS OF DRYING 


N UNDERTAKING the preservation of perishable foodstuffs, 

choice must be made between two general methods, canning and 
drying. Canning essentially consists in heating the food to a degree 
sufficient to destroy the organisms producing fermentation and spoil- 
age already present in the food and in protecting it from new con- 
tamination by sealing. Drying consists in removing so much mois- 
ture from the material that spoilage organisms, even though present 
in the living condition, are not able to grow and multiply in it, and 
in subsequently maintaining it in that condition. Whether dried or 
canned, the product is so altered that it differs considerably from 
the fresh material in appearance and flavor. Each method has cer- 
tain advantages and also certain disadvantages and limitations which 
require consideration in making a wise choice of the method to be 
employed for any particular product. 

Canning has the disadvantages that it is laborious, that the work 
must all be done at the time the fresh material is available, that it 
requires some special equipment, and that the cost of the containers 
m some cases is prohibitive. It has the further disadvantages 
that most products are bulky, and hence require considerable storage 
space, and that considerable deterioration in quality may occur if 
proper storage conditions are not maintained. Canning has the 
very great advantage that the processes have been the subject of 
intensive and prolonged scientific investigation, with the result that 

1 
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satisfactory methods have been developed for canning practically 
_every fruit and vegetable grown in the Temperate Zone and for 
canning meats and fish as well. Other advantages, important from 
the consumer’s viewpoint, are that the canned product is practically 
ready to serve and that in most cases it fairly closely approximates 
the freshly-cooked material in appearance and flavor, and conse- 
quently people do not have to “ learn to like ” canned products. 

rying, evaporation, or dehydration, as the process is variously 
termed, has the very great advantages that the product has a weight 
only one fourth to one ninth that of the fresh material, that there 
is generally a considerable reduction in bulk, and that some dried 
materials can be stored for long periods without the use of hermeti- 
cally sealed special containers. It also has the advantage that some 
materials can be successfully dried with very little special equip- 
ment and consequently at a cost considerably less than that of can- 
ning. However, it has very definite limitations and is by no means 
applicable to all fruits and vegetables. Satisfactory methods for 
drying a limited number of products, chiefly fruits, have been de- 
veloped, but no drying methods have been worked out in detail for 
each of the various fruits and vegetables as in the case of canning. 
There are some fruits and a considerable number of vegetables that 
it is not advisable to attempt to dry, either because drying decreases 
their palatability or because they deteriorate rapidly after drying. 
Also, there are a considerable number of vegetables that are so 
readily kept for long periods in storage, either in outdoor pits or 
in an ordinary cellar, that labor expended in drying them under 
ordinary conditions would be wasted. 

Another point to be considered in making a choice between drying 
and canning is that canned and dried products differ considerably 
from each other in appearance and flavor when ready to serve, and 
consumers often have to learn to accept the dried product. Also, 
many cooks do not know how to prepare and serve dried materials 
so as to secure best results. Consumers generally prefer the canned 
product, as is clearly shown by the enormous development of com- 
mercial and home canning during a period in which commercial dry- 
ing has been confined to a few staple products, with little extension 
to new materials. 


FUNDAMENTAL PRINCIPLES OF DRYING 


The preservation of food materials by drying is not a particularly 
difficult or complex process, but it has certain fundamental princi- 
ples that must be clearly understood if the work is to be success- 
fully carried out. The purpose is not merely the removal of suffi- 
cient moisture to insure the product against spoilage. This must 
be done in such a way as to preserve the food value and as much as 
possible of the natural flavor and cooking quality characteristic of 
the raw material. To do this the work must be carried out in ac- 
cordance with detailed instructions based on a few simple funda- 
mental principles, which will now be stated. 

Wet material exposed freely to the air will ultimately become dry, 
since the liquid water covering its surface will be converted into 
water vapor and taken up by the air. The rate of drying will de- 








call 

for 
from 
cally 
lates 
ynse- 


usly 
ight 
here 
ried 
neti- 
ome 
ulp- 
-an- 
Pans 

for 

de- 

for 
ing. 
that 
ases 
ing. 
$0 
sor 
der 


‘ing 
bly 
and 
Iso, 
ials 
ned 
ym- 
ry- 
ion 





FARM AND HOME DRYING OF FRUITS AND VEGETABLES 3 








pend upon the temperature of the air and the percentage of mois- 
ture already in it. If the air remains at constant temperature and 
is undisturbed by currents, the loss of water from the material will 
go on very slowly, as the air nearest the wet surface will soon be- 
come almost saturated and can take up more water vapor only as 
that already held is lost by diffusion outward and upward into 
drier air. If the air is kept constantly in motion, however, the 
drying will be greatly hastened, as the air current will displace the 
blanket of moist air surrounding the material as rapidly as it is 
formed and bring in drier air to replace it. If the temperature and 
moisture content of the air are both constant, the rate of drying will 
increase proportionally as the rate of movement of the air is in- 
creased, until a point is reached at which water cannot pass from 
the interior to the surface of the material as rapidly as the air is 
able to take it up. The surface will then become dry even though 
the interior is still nearly saturated. The effect of a brisk breeze 
in hastening the drying of the surfaces of muddy fields after a rain 
is a familiar illustration of this principle. 

Drying is also hastened by raising the temperature of the air. 
The amount of water vapor that a given volume of air can absorb 
depends upon the temperature and is practically doubled by every 
increase of 27°. If air is warmed from 60° to 87° F., its moisture- 
carrying capacity is doubled; if the heating is continued to 114°, 
the moisture-carrying capacity is again doubled, becoming four 
times what it was at 60°. Further heating produces further in- 
creases in the same proportion, until a point is reached at which 
water is vaporized at the surface more rapidly than it is replaced 
from within. 

There are, therefore, two ways in which the rate of drying can be 
increased—namely, by increasing the temperature of the air or by 
quickening its rate of movement. Economical drying is secured by 
combining the two and forcing currents of heated air over the ma- 
terial at such temperature and rate of movement as will remove 
moisture from the surface as rapidly as it can move outward from 
the interior of the material. When this point has been reached 
any further expenditure of heat or driving force is, of course, wasted. 

Generally speaking, flavor and cooking quality are best preserved 
by rapid drying. When the flesh of fruits and vegetables 1s opened 
up to the air, as in peeling and slicing, a number of chemical changes 
in the tissues immediately begin. If the material is to retain its 
natural appearance, color, and flavor, these changes must be checked. 
Some of them produce darkening and discoloration; others break 
down the pigments, causing the fading of the characteristic colors of 
the material; and still others affect the flavoring substances, bring- 
ing about a decrease or loss of the constituents that give the fruit 
or vegetable its characteristic flavor. Other accompanying but 
slower changes result in the partial destruction of the sugars and 
proteins, sometimes accompanied by the production of new and un- 
desirable flavors and odors. While these changes are in part spon- 
taneous, many bacteria, yeasts, and molds, which are universally 
resent in the air and upon foodstuffs, and which produce similar 
ut much more rapid decomposition, are certain to begin growth in 
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the material as soon as the removal of the protecting peel gives them 
access to its interior. Consequently, processes of decomposition 
begin as soon as the fruit or vegetable is opened to the air and will 
continue until the greater part of the moisture present is removed 
unless special means are employed to arrest them. This decompo- 
sition would be immediately stopped by raising the temperature of 
the material to 175° or 185° F., but it is not possible to do this with- 
out causing injury. The rapid heating to this temperature in dry 
air of freshly cut slices of a succulent fruit or vegetable causes burst- 
ing of the cell membranes by expansion of their contents and _per- 
mits the escape of water, which carries with it dissolved sugars, salts, 
and flavoring substances, thus reducing both palatability and food 
value. To arrest these changes and to preserve the natural colors 
and flavors of the material, it is necessary to resort either to partial 
cooking or to sulphuring. (See pp. 6, 7, 29.) 

It follows that rapid drying cannot be secured by the employment 
of high temperatures with fresh water-filled material without serious 
injury to the quality and food value of the product. Nor can mate- 
rial already partly dry be subjected to high temperatures, as scorch- 
ing and charring will occur. The best temperature for drying is 
therefore the highest that can be employed without danger of injury 
in either of these ways. This temperature is determined in the case 
of any particular fruit or vegetable by its physical structure, chemi- 
cal composition, and water content. As fruits and vegetables show 
wide variations in these respects, there is no single best temperature 
for general use; heat treatment that would be perfectly safe with 
potatoes or carrots would be utterly ruinous to raspberries and 
peaches. For this reason it has been necessary to determine experi- 
mentally for each of the different materials the range of temperatures 
that may be employed without injury. These are given on subsequent 
pages. A dependable, accurate thermometer should be placed in the 
drier and kept under frequent observation, as any attempt to trust 
to inexperienced judgment as to temperatures in the drier is likely 
to result in damage to the material. 

In drying food material it is indispensable that provision be made 
for the prompt removal of moisture from the apparatus by a con- 
stant inflow of air. The reason is obvious; if the material is placed 
in a closed box and heated, the confined air will very quickly become 
saturated and no more water can escape from the material. If the 
heating is continued, the material will literally be cooked in its own 
juices. Therefore, a drier can be efficient only in the degree that its 
construction provides for constant removal of the moisture given off 
by its contents. 

Success in drying, therefore, depends upon the use of suitable 
means for stopping the series of changes that begin as soon as the 
material is cut into pieces and exposed to the air, the employment of 
a temperature sufficiently high to prevent the growth of organisms— 
yet not so high as to cause the bursting of cells and loss of juices 
in fresh material or the scorching of that which has lost most of its 
water—and the provision of an adequate circulation of air for the 
prompt removal of the water vapor given off. Simple as these prin- 
ciples are, they have been discussed at length because most failures 
or poor results are due to the neglect of one or more of them. 
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METHODS AND EQUIPMENT FOR DRYING 
CHOICE OF A METHOD 


Wherever climatic conditions permit, sun-drying is the least ex- 
ygensive method of preserving foodstuffs. Successful sun-drying 
demands that a rainless season of bright sunshine and high temper- 
ature coincide with the period at which the crops to be dried are 
maturing, and the extent to which sun-drying can be carried on in 
any district is determined by the length of its rainless midsummer 
and autumn period. Ideal conditions for sun-drying all fruits, both 
early and late, are found in the interior districts of California, where 
sun-drying has become an industry of large proportions, and 
throughout the Southwest. In the intermountain region of the 
Northwest, over the larger part of the Great Plains, and in all but 
the coastal portions of the South, the sun-drying of such early- 
maturing fruits as berries, cherries, apricots, and peaches is possible. 
In much of this territory warm rainless weather usually continues 
sufficiently far into the autumn to permit sun-drying of such late- 
maturing fruits as apples, pears, and plums, as well as of such vege- 
tables as sweet corn, pumpkins, and squash. Outside these areas and 
in any region in which the late summer and early autumn are char- 
acterized by frequent rainfall or periods of low temperature and 
high humidity it will not be wise to depend wholly upon sun-drying, 
as a few days of rainy weather may cause the loss of a large quantity 
of valuable material. 

The use of artificial heat in drying has the advantage that the 
work is made independent of weather conditions and it is possible 
to dry late-maturing crops, such as winter varieties of apples, after 
cool weather has set in. It has the disadvantages that it requires 
rather close supervision to avoid overheating and subsequent injury 
to the material, and it must be a continuous process to prevent the 
growth of organisms. It has the advantage that if the work is prop- 
erly done, most products retain their natural appearance and flavor 
to a greater degree than when sun-dried. The process is more ex- 
pensive than sun-drying, since an evaporator and a supply of fuel 
must be provided. For anyone who can use ordinary tools, the 
investment in a drier may be largely one of time and labor rather 
than of money, if one of the evaporators described in pages 14-29 
is constructed. These evaporators are purposely so designed that 
they may be built in any desired size to meet the needs of the 
individual family, a cooperating group, or an individual grower 
with considerable quantities of material to be handled. 





EQUIPMENT FOR PREPARATION OF MATERIAL 


The equipment needed for the preparation of the material for dry- 
ing depends upon the quantity and character of the various products 
to be dried, and to some extent upon the conditions under which the 
work is done. Where the work is limited to caring for the surplus 
from a small home garden or a few fruit trees and not more than a 
few bushels of any one product is to be dried, the purchase of several 
machines is neither desirable nor necessary, as the ordinary kitchen 
equipment will contain everything absolutely necessary. ‘Stainless 
steel knives, some with short, rather narrow, stiff blades for use in 
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paring and trimming, others with longer, more flexible blades for 
slicing, are usually on hand, as are aluminum or enamelware pails 
and pans. If pears or clingstone peaches are to be dried, coring or 
pitting “spoons” (really knives having short double-edged blades 
so curved as to cut closely around the peach stone) should be pro- 
vided. The vessels used should be such as are not readily attacked by 
the juices of acid fruits, and the prepared material should not be 
allowed to come in contact with iron. 

Where considerable quantities of material are to be handled, as 
would be the case in a community drying plant or with an individual 
operating on a small commercial scale, the purchase of several special 
machines will be justified by the great saving of time and labor that 
they will make possible. 

If considerable quantities of apples are to be handled, paring ma- 
chines of a variety of types ranging in cost from $2 upward are 
available. The small, low-priced machines are not strong enough to 

stand up under con- 


tinuous heavy usage, 
but will serve the 
needs of the ordinary 
household for several 
seasons. All of these 
pare and core the 
fruit at one operation. 
Some also have a slic- 
ing attachment which 
follows the paring 
knife and cuts the 
peeled fruit into a 
long spiral. Most op- 


Ficurp 1.—A simple and durable apple slicer which can erators prefer to re- 
ont. 5 yng well in slicing any of the smaller move this attachment 


and to go over the 
pared and cored fruit with a knife to remove seed cells, blemishes, 
and bits of skin prior to slicing. For use with the evaporator han- 
dling apples on a commercial scale, there are several types of 
substantial, well-built hand-power paring machines having a capac- 
ity of 4 to 6 bushels an hour. With occasional replacement of the 
paring knife, coring spoon, and other wearing parts, these machines 
will give satisfactory service for many seasons. 

For slicing apples after they have been pared, cored, and trimmed, 
a slicing machine of the type shown in figure 1 is desirable. These 
machines cut the fruit into slices of uniform thickness at right 
angles to the core opening at a rate limited only by the dexterity of 
the operator and ranging from 3 to 6 bushels an hour. Such a ma- 
chine is equally useful for slicing potatoes, carrots, beets, turnips, 
and onions. There are also a number of rotary slicers of varying 
sizes and prices, all of the general type shown in figure 2. These 
will slice a great variety of products and may be adjusted to cut 
uniform slices of any desired thickness, but are somewhat less satis- 
factory for slicing apples than the device shown in figure 1. 

If apples, pears, peaches, or apricots are to be dried and it is de- 
sired to prevent discoloration and the accompanying changes during 
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the drying process by exposing the fruit to the fumes of burning 
sulphur, some form of sulphuring box or chamber is a necessity. 
(See p. 29.) This must be located outdoors and in such position that 
the fumes do not become a source of annoyance. If only small quan- 
tities of material are to be sulphured, the sulphuring chamber may 
be simply a tight packing box or a wooden frame, closely covered 
with roofing paper or wall board, of sufficient size to enclose a stack 
of trays, with about a foot of extra length. Two blocks of wood 
are laid on the ground to form a support, raising the lower tray sev- 
eral inches above the ground, and the trays, loaded with the prepared 
fruit, are stacked one upon another on this foundation, pieces of light 
lath being placed between them to facilitate the access of the fumes 
to all parts of the stack. The proper quantity of sulphur is placed 
in a heavy metal vessel such as an iron saucepan, ignited, placed in 
the open interval at the end of the stack, and the box is inverted 


Figure 2.—A rotary slicer which may be adjusted to cut slices of any desired thickness. 


over the whole in such a way as to fit snugly against the ground 
and is allowed to remain for the requisite time. When larger quan- 
tities of fruit are to be handled, a sulphuring chamber large enough 
to receive 12 to 20 trays at a time should be constructed. It should 
be provided with cleats fastened to the sides at intervals of about 3 
inches to support the trays and permit free access of the fumes, and 
there should be sufficient open space below the lower tray for a suit- 
able vessel for the burning sulphur. As the efficiency of the sulphur- 
ing process depends upon preventing the escape of the fumes and 
securing their absorption by the fruit, the door of the chamber should 
fit tightly, and all cracks should be battened to make the chamber 
as nearly gas-tight as possible. 

If prunes or plums are to be dried, equipment must be provided 
for dipping them in a hot lye solution, to crack or “ check ” the skin 
and thus facilitate drying. A prune-dipping outfit consists of a 
vessel, preferably enamel-lined, of suitable size to contain the lye 
solution, some means of keeping this vessel at boiling temperature, 
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a basket or old bucket with the sides punched full of holes, to serve 
as a dipping vessel, and’ an abundant supply of running water, or, 
lacking running water, two or three tubs of clean, cold water, in 
which the prunes are rinsed free of lye after being dipped. The 
kettle is filled with a lye solution made by adding 1 pound of com- 
mercial concentrated lye to 10 gallons of water. This is heated to 
boiling. The fruit is placed in the dipping vessel and plunged 
into the solution for 30 to 45 seconds, then withdrawn and im- 
mediately transferred to one of the vessels of cold water, where the 
basket is moved about in the water for a minute or two to wash off 
the lye. The basket is then transferred to a second and third vessel 
to complete the removal of the lye. The essentials of successful lye- 
dipping are (1) to keep the lye solution actually boiling when in 
use, as good checking of the skin will not occur if the lye is not at 
boiling temperature, and (2) to give the fruit a thorough washing 
after it has been dipped to remove the lye that would otherwise be 
absorbed. Such removal requires thorough washing, not a mere 
perfunctory dip, with frequent changes of the wash water, or wash- 
ing under a faucet if running water is available. 

Some operators secure very satisfactory results in the checking 
of prunes by the use of boiling water alone without the addition of 
lye. The water must be kept at boiling temperature and the fruit 
must be kept submerged in it until minute cracks resulting from the 
swelling of the heated fruit appear in the skin. - The time necessary 
for this to occur will range between 30 and 120 seconds and will 
depend upon variety, stage of maturity, and possibly upon other 
factors, and hence must be determined by experiment for each lot of 
fruit. 

If peaches are to be dried and it is preferred that they be peeled, 
the same equipment as used for prunes may be used. Most varieties 
of peaches cannot be successfully peeled with boiling water until 
they have become too thoroughly soft ripe for drying. Also the 
use of either boiling water or boiling lye cooks a layer on the surface 
of the fruit, which subsequently Tistclot badly. This effect can 
be entirely avoided by using a 10 percent lye solution, made by adding 
1 pound of commercial concentrated lye to each 5 quarts of water 
and heating the solution to a temperature of 135° to 140° F. Sub- 
merge the fruit in the solution for 1 to 2 minutes, rotating the dipping 
vessel in the meantime to assist in rubbing off the loosened skins. 
When most of the fruit has been peeled, transfer the dipping basket 
to a large vessel of cold water or place it beneath a faucet and con- 
tinue rotation to assist in removing adhering peels, finally complet- 
ing the process by rubbing the fruit between the hands and rinsing. 

Such vegetables as it is advisable to attempt to preserve by drying 
require partial cooking before they are dried; consequently, if sweet 
corn, pumpkin, squash, sweetpotatoes, or other vegetables are to be 
dried it will be necessary to provide some means for giving this pre- 
cooking treatment. The desired effect can be obtained by placing 
the material in boiling water, but this results in a considerable loss 
of food value through solution in the water, as well as the taking up 
of water which must be driven off before the drying process proper 
can begin. For these reasons the precooking should be done in steam 
rather than in water. A steam cooker or a pressure canner, if avail- 
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able, is ideal for the purpose. A small quantity of water is placed 
in the vessel and heated to boiling; the prepared material is placed 
in a wire basket, which is set into the cooker; the cover is set on to 
retain the steam, and the water is kept at a vigorous boil for the 
prescribed time. In the absence of a pressure cooker an ordinary 
wash boiler with a tight cover can be made to serve the purpose if it 
is fitted with a wire basket to contain the material and a support is 
provided to hold the basket above the level of the water. Where a 
source of steam is available, a steam box may be constructed. This 
may be merely a 
rather tight wooden 
box of convenient 
height and the prop- 
er width and depth 
to receive the trays 
used, provided with 
cleats on the sides to 
serve as supports for 
the trays and with a 
tightly fitted door. 
Live steam is led 
into the box from 
the boiler by a pipe 
or steam line fitted 
with a cut-off valve. 
Trays are loaded 
with the material as 
rapidly as it is pre- 
pared, placed in the 
ox, the steam turned 
on for the prescribed 
period, and the trays 
immediately trans- 
ferred to the drier. 
In every case mate- 
rial should be given 
the precooking treat- 
ment as quickly as 
Fation, an order to Me™ 8A potte peter that may be wel for paring 
prevent the undesir- 
able changes that set in as soon as the material is opened up to the 
air. (See p. 3.) 

Vegetable peelers of the general type shown in figure 3 effect a 
great saving of time and labor where the amount of work to be done 
justifies the purchase. Such a machine will successfully pare pota- 
toes, sweetpotatoes, parsnips, carrots, turnips, or beets, leave only 
a relatively small amount of work to be done by a trimmer, and will 
quickly pay for itself if large quantities of these vegetables are to 
be dried. The machine is very simple; it consists of a large cylin- 
drical chamber having a carborundum or perforated steel lining 
against which the contained vegetables are thrown by centrifugal 
force when the crank is rapidly turned. The peels are thus scraped 
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or ground off and carried out of the peeler by a stream of water 
supplied from a reservoir or water connection at the top of the 


machine. 
DRYING WITHOUT ARTIFICIAL HEAT 


DRYING IN THE OPEN AIR 


It has already been pointed out (p. 5) that sun-drying should be 
attempted only in districts that normally have practically rainless 
weather, with a high percentage of sunshine, high temperatures, and 
low humidity, during the period in which the drying is to be done. 
The occurrence of occasional showers alternating with periods of 
clear hot sunshine is not serious, provided the drying fruit is pro- 
tected from wetting; but a period of several days of continuously 
cloudy, showery weather with high humidity may cause the loss of 
any materials that are only partially dry when it sets in. In dis- 
tricts in which such sunless humid periods frequently occur during 
the drying season, the wise course is to provide an evaporator of 
sufficient capacity to take care of these materials during such rainy 
periods, and to use it only when forced to do so. 

The only equipment needed for sun-drying in addition to that 
already listed for poorer ne the material is a supply of suitable trays 
to contain the material. If the quantities to be dried are very small 


it may be possible to do the work without making special trays for 
the purpose, by utilizing canvas, heavy wrapping paper, or muslin 
held in place by strips of lath. The sloping roof of a woodshed or 
porch having a southern exposure will serve admirably as a place for 


drying such small lots of material. For handling any considerable 

uantities, trays will be necessary. If the family has an evaporator 

or use in an emergency the dimensions of the sun-drying trays 
should be such that they can be placed directly in the evaporator if 
necessary. In any case, they should be of uniform size for con- 
venience in stacking and should not be so large that, when loaded 
with fruit, one person cannot easily handle them. Convenient sizes 
are 2 by 2 or 3 by 3 feet. The lumber used should be as light as 
is consistent with durability. The frame of the tray may be made 
of 1- by 1-inch or 1- by 2-inch strips placed on edge, and the bottom 
may be made of half-inch boards planed on the upper surface and 
placed closely together so as to leave only narrow cracks. Some of 
the more recently developed types of wall board are excellent mate- 
rial for making bottoms for trays, as they are light, strong, smoothly 
finished, and practically waterproof. To give the tray greater 
strength and to prevent warping, three 1- by 1- or 1- by %-inch 
strips may be nailed across the bottom at the center and ends. These 
should be allowed to extend flush with the sides of the tray, as they 
will then hold the trays slightly apart when they are stacked, thus 
insuring prompt penetration of the fumes in the sulphuring box and 
a good circulation of air over the partly dried fruit when the trays 
are stacked at night or during unfavorable weather. 

An objection sometimes urged against sun-drying fruit is that it 
is a slow process, during which the fruit is exposed to insects which 
may deposit their eggs in it and to contamination by wind-borne 
dust and dirt. While this is measurably true, it may be pointed out 
that fruits sulphured prior to drying, as are apricots, pears, peaches, 
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apples, and some varieties of grapes and figs, are not visited by in- 
sects during drying. Access of insects to the drying fruit may be 
prevented by cutting pieces of muslin or cheesecloth somewhat wider 
and longer than the trays themselves, stretching one of these tightly 
over the top of each tray after it is filled, and fastening it in place 
with carpet tacks pushed into the edges of the frame. Pieces of 
wire window screening may be used for the same purpose, and, 
although more expensive, they are much less troublesome to apply. 

A good deal can be done to minimize contamination from dust by 
locating the drying yard judiciously. In large-scale sun-drying 
operations in California the drying yard is usually located on a re- 
cently harvested grainfield or a closely cut alfalfa field, at a con- 
siderable distance from roads, bare areas, and other sources of dust, 
and the trays are placed directly on the ground. In the more humid 
regions of the country it is not advisable to follow this practice. 
Instead, an area covered with a good stand of grass and located as 
far as possible from roads and sources of dust should be selected, 
the grass closely mowed, and an elevated platform or scaffold raised 
several feet above ground level built to receive the trays. This may 
consist merely of two or more rows of posts driven into the ground 
with pieces of 1- by 4-inch scantling spiked to their tops as sup- 
ports for a row of trays placed side by side. This arrangement 
permits the free movement of air currents beneath as well as over 
the trays, which will materially hasten the drying. Some operators 
attempt to hasten the drying further by tilting the trays and sup- 
porting them in an inclined position so that the sun’s rays may fall 
more nearly perpendicularly upon them. This necessitates the re- 
arrangement of the trays two or three times during the day as the sun 
changes position, and it is doubtful whether the results always repay 
the time and labor involved. 

Except in the hottest and driest localities it is necessary to stack 
the trays overnight, as the humidity during the night rises suffi- 
ciently to stop the drying and to result in condensation of moisture 
on the surfaces of the fruit. They must also be stacked on the ap- 
proach of rain. Pieces of canvas or watertight wooden covers should 
be provided for use at night or in case of rain if it is not convenient 
to move the trays under cover of a porch or shed roof. 

A modification of the usual method of sun-drying, known as shade 
or stack drying, is employed with excellent results in some of the 
fruit-drying districts of California, and might be successfully 
adopted in other regions having periods of very hot, dry weather 
during the drying season. The trays of fruit are exposed to direct 
sunshine for 1 or more days after preparation, until the fruit has 
lost about half its original weight. The trays are then stacked, 
sometimes with bits of scantling placed between them to increase 
the width of the interval and promote air circulation, and are 
allowed to remain in the stack until the drying is completed. Where 
the evaporating power of the air is sufficiently great to permit its 
use this method has the advantages that the fruit dries more evenly 
with less darkening and loss of flavor and, in the case of apricots 
and peaches, with a more uniform deep-yellow color and that there 
is less contamination from dust. For these reasons the stack method 
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is worth trying in any district having fairly low humidity, high 
temperatures, and considerable wind movement during the drying 


season. 
DRYING WITH AN ELECTRIC FAN 


In districts having cheap electric power an electric fan may be 
used to supplement sun-drying. After the material has been ex. 
posed to the sun until partly dry, several trays may be stacked one 
upon another, separated by bits of wood so as to permit free air 
movement over and between them, and the fan placed at one end of 
the stack so as to drive a current of air over the trays. As this is 
merely the stack method of drying just described, with a modifica- 
tion that keeps the air moving rapidly over the material, it is ob- 
vious that the rate of drying will depend upon the humidity of the 
atmosphere, consequently a fan will not be of much service during 
periods of high humidity and rainfall no matter how high the tem- 
perature may be, since the air is not then capable of taking up much 
additional moisture. Nor will the drying go on rapidly in a closed 
room, since the water evaporated from the material will progres- 
sively saturate the atmosphere and ultimately stop the process. 
Best results will be obtained from the use of a fan if the trays can 
be stacked on an open sunny porch and the fan so placed as to sup- 
plement the prevailing wind movement. As the material will dry 
most rapidly at the end nearest the fan, it will be necessary to re- 
verse the stack of trays occasionally to equalize the drying. At best, 
the use of a fan can only supplement sun-drying and should not be 
undertaken in districts or at seasons when climatic conditions make 


sun-drying hazardous or impossible. 


SOLAR OR OUTDOOR DRIERS 


In districts having fairly continuous sunny weather but only mod- 
erate temperatures during the drying season it is possible to hasten 
drying considerably by the use of a solar drier. The principle in- 
volved is exactly that which is made use of in the coldframe or fore- 
ing box in which young plants are started in early spring. The 
drier is essentially a well-ventilated box with an inclined glass top 
so located that the rays of the sun fall directly upon the glass for 
as many hours as possible every day. The box receives the heat 
from the sun’s rays more rapidly than it is lost by radiation to the 
surrounding air, with the result that the internal temperature in 
bright sunlight rises very decidedly above the outside air tempera- 
ture. The capacity of the air to absorb moisture is increased as its 
temperature rises, as pointed out on page 3. Warm air is lighter 
than cold air; consequently if a glass-covered box exposed to sun-. 
shine is provided with air inlets near the bottom and an outlet at the 
top, a constant current of air will enter at the bottom, rise as it be- 
comes warmed, and escape at the top. If the air is forced to flow 
over the surface of wet material in the course of its passage, it will 
take up moisture, and the material will dry more rapidly than if it 
were exposed in the open air. 

A very satisfactory solar drier may be made from an ordinary 
window sash and a packing box having a length 2 inches less than 
that of the sash, a breadth 3 to 4 inches less, and a depth of 20 to 24 
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inches. Remove the boards from the longer sides of the box, leavin 

the ends and bottom fastened together. The ends must now be cut off 
so as to give the top the desired inclination. Measure off 10 inches 
from the bottom of the box along the edges of the end pieces at one 
side; upon the opposite side measure off 20 inches; draw a line be- 
tween these points, and saw off the ends along these lines. This gives 
a frame for a box 20 inches in height at the higher side or back and 
10 inches high at the front. Select from the boards removed from 
the sides two straight-edged pieces each about 4 inches wide; nail one 
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Figure 4.—A solar drier that protects the contents from dust and insects while shorten- 
ing the time required for drying. 


of these to the two end pieces at the back, with its upper edge exactly 
flush with the upper edge of the end pieces. Now lay the sash in 
place and nail the second long strip in place at the top of the front 
of the box, taking care that the sash makes close contact at all points 
with both sides and ends. At the back of the box measure off 6 
inches from the lower edge of the top board; leave this space — 
to serve as a ventilator and board up the remaining distance solidly. 
There is a similar 6-inch open space at the front between the top 
board and the floor of the box, which is also to serve as a ventilator. 
Cover both ventilating openings with close-meshed wire cloth, such 
as one of the better grades of mosquito-proof netting, turning in the 
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free edges so as to give a smooth surface that will not catch the cloth- 
ing of the operator. Attach the window sash by two light hinges to 
the strip forming the top of the back of the drier, so that it may be 
easily raised and lowered to get at the contents. With a plane go 
over all surfaces upon which the sash rests, smoothing them down so 
that the sash fits closely, to exclude insects, and the drier is com- 
lete. For convenience in handling the material a tray fitting into 
the bottom of the box may be made, or the products to be dried may 
be spread upon papers or canvas placed upon the bottom boards. 

Such a drier should be placed where the sunlight will fall directly 
upon the sloping glass surface for as many hours as possible each day, 
and the drying will be accelerated if the position of the box is 
changed two or three times daily in accordance with the movements 
of the sun, as the absorption of heat is much greater when the rays 
fall directly upon the glass surface than when they strike it obliquely, 
If the sash is carefully looked over at the beginning of the season and 
any breaks in the putty repaired so that no water can reach the con- 
tents even in hard showers, the drier may be permanently located at 
some convenient place in the open. 

Figure 4 shows a larger and somewhat more elaborate form of the 
solar drier which has a permanent watertight cover of glass put on 
in the same manner as a greenhouse roof. The higher or back side 
of this drier is made in two sections which are hinged at the bottom 
to form doors which drop down out of the way when trays are to be 
inserted or removed. The details of construction are apparent from 
the figure. 

The reader should bear in mind that the solar drier, like the 
electric fan, is strictly limited in its usefulness by weather condi- 
tions. It will be useful in a region that has fairly continuous sun- 
shine even though temperatures are moderate and humidity fairly 
high, since it utilizes the sun’s rays to warm the air and thus increase 
its moisture-absorbing capacity; but it becomes useless, regardless of 
temperature and humidity conditions, as soon as the sun ceases to 


shine. 
DRYING WITH ARTIFICIAL HEAT 


If the conditions of temperature, sunshine, and rainfall that usu- 
ally prevail during the period when drying is to be done are such 


as to make it clear that sun-drying cannot be depended upon, some 
type of artificially heated drying apparatus must be provided. In 
choosing a drier regard should be had (1) for proved convenience 
and economy of operation and (2) for suitability both in capacity 
and in first cost to the quantities of material to be dried. Obviously it 
would show just as poor judgment to provide an expensive evaporator 
to work up a few dollars’ worth of raw material as it would be to at- 
tempt to dry the fruit from a good-sized orchard with a family-size 
drying machine. 

here are available on the market a considerable number of 
evaporators or dehydrators, ranging in size and capacity from 
devices holding only a few pounds of material at a loading and 
designed to be placed on a cookstove or a gas burner up to those 
with capacities measured in hundreds of pounds. Those who desire 
to purchase ready-built equipment have simply to choose the size 
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and type of machine that seems best adapted to their particular 
needs. It is by no means necessary to purchase such equipment in 
order to make satisfactorily dried products. It is quite possible for 
one who feels the desirability or necessity of keeping his investment 
in an evaporator down to the minimum and who is able to use 
ordinary tools to build his own evaporator at very slight cost aside 
from time and labor. For the benefit of those who desire to do this, 
several types of evaporators are described in the following pages 
in sufficient detail to enable an ordinary workman to build, them. 
They are purposely so planned that size and capacity may be adapted 
to the needs of the individual builder. 

For the benefit of those who are inclined to doubt whether these 
relatively simple home-constructed devices are comparable with com- 
mercial equipment in efficiency and in quality of product, two or 
three facts may be pointed out. Increased efficiency of operation 
and heightened quality of product do not necessarily follow from 
the use of elaborate and expensive equipment. No drying machine 
can do more than merely contain the material while its moisture is 
removed by currents of warm air. Various devices may be employed 
to hasten the process, to increase the efficiency of the fuel used, and 
to give more complete control of temperature and humidity, but the 
essential principles of all these devices have long been understood 
and are utilized in the driers herein described. The quality of 
the product made with any type of equipment depends upon the 
grade of raw material used, the use of proper methods of preparation, 
and the exercise of care and good judgment in operating the drier. 


COOKSTOVE DRIERS 


When the quantity of material to be dried is limited to supplies for 
family use, a drier of such size that it can be heated by being placed 
on top of a kitchen range or heating stove will usually have the 
needed capacity. The general appearance and much of the details 
of construction of such an evaporator are shown in figure 5. The 
outside dimensions of this particular evaporator are, length 30 inches, 
width 14 inches, height 27 inches, which is about as large as can be 
placed on a range of ordinary size without interfering with cooking 
operations. The length and width may be varied to suit individual 
needs, but it would be a mistake to increase the height, for the reason 
that drying becomes progressively slower toward the top. 

The frame of the drier is constructed of light 1- by 2-inch wooden 
strips. The frames for the two sides are made by cutting four 
24-inch pieces and four 26-inch pieces from strips of 1- by 2-inch 
board and nailing them together to form two rectangular frames each 
24 by 30 inches. Supports for the trays are then provided by cutting 
1- by 1-inch strips 30 inches long and nailing them on the frames. 
The proper positions for these should be determined by marking them 
off with a carpenter’s square, beginning 4 inches from what is to be 
the bottom of the drier. As the drier accommodates 8 trays, the sup- 
porting strips are placed 214 inches from center to center, leaving 
a space of 3 inches above the topmost cleat. The frame of the box 
is then completed by setting the frames of the two sides on edge 12 
inches apart and fastening them together by means of 1- by 1-inch 
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strips 12 inches long. Two of these are used at either end, at the top 
and bottom, and are fastened in place by nails driven through the 
corners of the frame into the ends of the strips. To give greater 
rigidity and better support for the walls, a third cross strip should 
be placed at either end about midway of the height. Its upper 
edge should be flush with those of the cleats supporting one of the 
trays in order that it may not be in the way in inserting and removing 
trays. 

The drier is now ready to be covered. The walls and top may be 
made of light, thin lumber such as is used for packing boxes, of 


es 


Figure 5.—An efficient and inexpensive home-made cookstove drier. 


wooden pulpboard, or of tin or light galvanized iron. The use of 
metal has the advantage that it avoids the danger of fire. The 
denser medium-weight wall boards have the advantage that they are 
light, do not warp, and are very readily and quickly applied. Thin 
boards of nonresinous wood are usually available in the form of pack- 
ing boxes or crates. Whatever the covering material used, the top of 
the drier should be covered over solidly to prevent accidental drop- 
ping of heavy objects or of dirt into the interior. The covering of 
the sides and rear end is begun flush with the bottom of the drier 
and is carried up to the level of the topmost tray support. This 
leaves an opening 3 inches wide between the walls and top of both 
sides and the rear end of the drier to allow for the escape of moist 
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air from the interior. This opening is to be covered with a substan- 
tial quality of wire mosquito netting, and the entire bottom of the 
drier is also to be covered with wire netting. This serves to exclude 
insects and small animals at such times as the drier has to be removed 
from the stove while filled with partly dried material or is not in 
use. 

The door may be made of the same material as the walls and top. 
A ventilating opening 3 inches wide should be made across the top 
of the door, as shown in figure 5, and should be covered with netting 
like that on the other sides. To insure against warping, the door 
should be strengthened by cross strips of 1- by 1- or 1- by 2-inch 
wood at the top and bottom, or by two strips extending from top to 
bottom and meeting in the center to form an X. These are placed 
on the outside of the door so as not to interfere with its closing. Two 
light box hinges and some form of latch that will hold the door 
tightly closed are added, and the door is complete. 

A base for supporting the drier a few inches above the surface of 
the stove to admit air and prevent overheating is necessary. Such 
a base may be very readily made from two pieces of heavy strap iron 
24 inches long, by drilling holes in the central portion of each to 
take nails, and nailing them across the bottom of the drier at the 
front and back with the ends projecting 5 inches beyond the sides 
of the drier. These projecting ends are then bent downward nearly 
at right angles so as to form legs for the apparatus. Such a base 
may be made with less labor than that shown in the illustration 
(fig. 5), which is made of medium-weight galvanized iron. Strips 
of the iron 6 inches wide and an inch shorter than the sides and 
ends of the drier are cut, 1. inch of one edge of the strip is bent over 
at right angles, and a portion of the other edge is cut away as indi- 
cated in the figure. The strips are then nailed through their bent 
edges to the bottom of the drier and flared outward slightly to 
support the weight. 

If the drier is to be used only upon a wood or coal stove, the entire 
bottom is left open except for the screen to exclude insects. If it is 
to be used over a kerosene or gas burner it will be necessary to pro- 
vide a radiator or deflector to protect the lower trays from the direct 
flame and to distribute the heat. Such a radiator may be made of a 
sheet of fairly heavy galvanized iron, 2 inches less in width and 
length than the inside dimensions of the drier, and supported on 
twentypenny nails driven about half their length into the frame of 
the drier along sides and ends. The deflector should be placed at 
least 4 inches below the bottom of the lower tray. The use of such 
a deflector has the disadvantage that since air can enter the drier 
only around its edges, there is necessarily a tendency for air currents 
to move upward along the sides and ends of the box, leaving the 
air in the center relatively stagnant and resulting in unequal rates of 
drying at sides and center. However, this tendency can be overcome 
to a very considerable extent by the alternating arrangement of the 
trays to be described in the next paragraph. 

Make trays of a good quality of galvanized netting having a 14- 
or ;';-inch mesh, cutting the bottoms 1 inch larger each way than 
necessary, and turning over the margins before fastening them to 
the frames, with the inturned edge next the wood. This prevents 
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injury to the operator by the cut ends of wires. Make frames for 
trays of 34- or 1-inch slats, fastening the netting to them with wire 
staples. If preferred, a reversible tray may be made by turning 
the tray over and nailing a second set of strips to the first. This 
gives a firmer support to the bottom and permits the tray to be used 
either side up, which is desirable in larger-size trays as a preventive 
of sagging, but is scarcely necessary in small trays. It is strongiy 
recommended that the trays be made 3 or 4 inches less in length 
than the inside depth of the drier. When the drier is filled with mate- 
rial the bottom tray is pushed back as far as it will go, thus leaving 
an open space in front; the next tray is inserted only far enough 
to permit the door to close; the third is pushed back like the first, 
ee soon. This arrangement of the trays effectively overcomes the 
tendency of the air currents to move upward along the walls of 
the drier and compels it to flow over the surfaces of the trays as 
well as through them, and thus hastens and equalizes the drying 
throughout the machine. It also partially overcomes one defect 
that is inherent in all driers of this type. Since air enters only at 
the bottom and escapes only at the top, it necessarily follows that 
the rate of drying is greatest at the bottom and progressively slower 
at the top, for the reason that the air is absorbing moisture and 
becoming cooler as it moves through the machine. If air currents 
were forced to rise through the trays with no opportunity to flow 
over them, as would be the case if no free space were left at the 
ends of the trays, movement might be so sluggish that the air would 
become saturated before reaching the top of the machine. Under 
such conditions the material on the upper trays not only would not 
lose moisture but might actually gain moisture by cooling the air 
and so condensing water vapor upon the fruit. It is to avoid such 
results that limits have been prescribed in the preceding paragraphs 
for the height of the drier and the number of trays and that the 
alternate arrangement of trays in the drier is advised. -Notwith- 
standing these precautions, the rate of drying will decrease some- 
what toward the top of the drier. The operator can equalize the 
process by shifting the position of trays in the drier from time to 
time and by inserting fresh material near or at the bottom of the 
machine. 

The drier just described has eight trays, each having an area 
slightly less than 2 square feet, or a total of 16 square feet. As each 
square foot will accommodate 114 to 214 pounds of material, the 
machine will have a capacity of 24 to 40 pounds at a loading. This 
is ample for the needs of the average family drying for its own use. 
In some cases it may be unnecessarily large, in which event the 
dimensions may be reduced, preferably by reducing the height and 
number of trays and secondly by decreasing the length of the 
machine. 


A MODERATE-SIZED OUTDOOR OR PORTABLE TUNNEL EVAPORATOR 


In many instances the quantity of material to be dried exceeds the 
capacity of any apparatus that could be operated over a stove or 
range in the kitchen. This will be the case on many farms that 
have a surplus of fruits, as, for example, apples, which the owner 
desires to evaporate for sale, or in cooperative or community kitchens 
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that are preserving perishable foodstuffs for a group of individuals. 
Often it will be the case that the quantity of material is not large 
enough to justify the purchase or construction of an evaporator of 
standard commercial size or the provision of a building devoted 
entirely to the work. In such cases the need would be best met by 
building a self-contained evaporator unit of the desired capacity, so 
constructed that it can be placed during the working season in any 
available workroom or even out of doors and subsequently removed to 
any convenient place of storage. Many attempts have been made 
to devise evaporators that meet this need. The evaporator here de- 
scribed appears to combine in somewhat greater degree than any of 
the others the required characters of cheapness, simplicity of con- 
struction, portability, efficiency in operation, and adaptability to the 
drying of a wide range of materials. It can also be built in a range 
of capacities to meet varying needs. 

The tunnel or prune-tunnel evaporator owes its name to the fact 
that it was originally developed primarily for use in drying prunes 
in the more humid prune-growing districts of the Pacific coast. The 
principle of construction that made it especially desirable for han- 
dling that fruit has since been found to be equally advantageous 
in the drying of all sorts of products and has come to be widely 
used in driers for various purposes. This principle differs funda- 
mentally from that of the cookstove drier and similar box driers, in 
which warm air is introduced at the bottom of a stack of trays and 
forced to travel upward through layers of wet material before it 
can escape. In the tunnel evaporator the chamber containing the 
trays is tilted from the horizontal so that the trays form a series 
of inclines extending from the lower to the upper end. Warm air 
is introduced at the lower end in such manner that instead of rising 
through the trays it moves freely over their inclined surfaces to 
escape at the upper end. This arrangement insures freedom from 
stagnant air pockets by providing a natural draft through all parts 
of the drying chamber. 

The general appearance and some of the details of construction 
of a portable outdoor tunnel evaporator having a capacity of approx- 
imately 250 pounds of fruit at a loading are shown in figure 6. Addi- 
tional details of construction will be made clear by reference to 
figure 7, which shows part of the interior of a tunnel drier of the 
same construction but of greater length and capacity. 

The drying chamber of the evaporator shown in figure 6 is 5 feet 
in length, 32 inches in inside width, and 4 feet 6 inches in height. 
To give room for the heating arrangement beneath it and to give 
the desired inclination, it is elevated 3 feet above the ground at the 
front or door end and 3 feet 10 inches at the rear. It is built on a 
frame of 2- by 4-inch pieces, one at each of the four corners, which 
extend below the chamber to form supporting legs. The floor and 
ceiling of the chamber have a pitch of 2 coals per foot of length 
toward the front or door end, and the 1- by 1-inch strips that support 
the trays are given a like pitch. In order that the trays may fit 
snugly against the side walls and thus prevent leakage of air past 
their edges, the side walls are nailed to the inner side of the frame 
instead of the outer side, as in ordinary construction. For a drier 
5 feet in length, sufficient rigidity will be given the side walls by 
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using a single 1 by 2 studding midway between the two corner posts 
and nailing them to similar pieces placed across the bottom and the 
top to serve as sills and joists for floor and ceiling. Walls, floor, and 


be 


' 
z 


Ficurn 6.—A moderate-sized tunnel evaporator, suited for family use. 


ceiling should be of tongue-and-grooved flooring lumber, and the 
planks should be closely driven together as they are put on. The 
runways for carrying the trays should be 1- by 1-inch strips of some 
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wood that does not readily warp or splinter and should be planed on 
the upper surface to promote the easy insertion and removal of the 
trays. Their positions should be carefully measured and marked on 
the walls to insure accurate spacing and uniform pitch, since these 
largely determine the efficient functioning of the evaporator. The 
topmost runway should be placed with its upper edge 5 inches below 
the ceiling in order to give an air channel 31% to 4 inches in height 
above the topmost tray. The remaining runways are spaced 314 
inches apart on centers, which gives a capacity of 14 trays with a 
clear space of 314 to 4 inches below the bottom tray. 





Py a oS Tea ees 


Fieure 7.—A single-tunnel prune evaporator of standard dimensions. 


A ventilating stack is provided at the upper or rear end of the 
drier. It should extend entirely across the end, should be at least 
1 foot wide, and should be carried up to a height of 5 to 7 feet above 
the top of the drier in order to give a good draft through the drying 
chamber. It should be roofed over in the manner indicated in 
figure 7. The roof is extended 6 to 8 inches beyond the walls of 
the ventilator on either side, and an opening 5 or 6 inches wide left 
beneath this overhang to permit outflow of air. This arrangement 
prevents the entrance of rain or dust and also keeps wind from inter- 
fering with the draft. At the opposite end of the evaporator an 
opening 18 inches wide and extending across the width of the drier 
is left in the floor for connecting with the casing of the heating 
device. The remainder of the floor and the entire rear end are sol- 
idly boarded up with tongue-and-grooved lumber like that used for 
the sides and top. The entire front end opens by a single door, 
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which should fit closely and should be reinforced by bracing strips 
against warping and consequent air leaks. 

It is scarcely necessary to point out that the effective operation 
of the drier depends upon making walls, floor, and door as nearly 
airtight as possible, so that air enters the chamber only from the 
heating chamber. Stray currents of cold air entering through cracks 
in the walls or around the door lower the temperature of the drying 
material, interfere with the normal distribution and movement of 
the warm air, and produce exasperating inequalities in the rate of 
drying. Hence, special attention to making all joints airtight will 
yield dividends later when the machine is put into operation. 

If the drier is to be operated in the open air, as will be the case in 
many instances, it will require some protection against rains, which 
would wet the top and walls and cause warping. This may be effec- 
tively prevented by covering the whole outer surface of the top, side 
walls, door, and ventilating shaft with a fairly heavy grade of com- 
position roofing. This will repay its cost and the labor of applying 
it not only in the longer life of the machine but also in the decrease 
in consumption of fuel resulting from its insulating properties. 
When such a covering is to be applied it will be possible to use one of 
the heavily compressed, tough types of wall board for the walls and 
top, as these are perfectly satisfactory if the joints are made to fit 
tightly and protection from weather is provided. 

As the drier in most cases will be heated by a wood-burning or 
coal-burning stove, the height of the lower end of the drying chamber 
above the ground in the preceding description was stated as 3 feet, 
which is sufficient for any ordinary type of stove of the size required 
for heating the drier. An ordinary wood-burning heating stove of 
the rectangular box type, 20 to 24 inches long by 16 inches high and 
12 to 14 inches in width, or a “cannon” stove, 24 inches in length 
and 12 inches in diameter, will furnish adequate heat, as will any 
similar stove that would heat an ordinary-sized living room. The 
essential features of the stove are that it should be of the end-door 
type and that its top should be at least 15 inches from the bottom of 
the drying chamber. The stove is centrally placed beneath the open- 
ing in the floor of the drying chamber, with the door toward one side 
of the drier. The pipe is carried out by short elbows at the opposite 
side, extended upward for a sufficient distance to prevent annoyance 
of the operator by the smoke, and is provided with a suitable support. 

For enclosing the stove a fireproo casing must be provided. This 
may be made of galvanized iron riveted to a frame of light strap iron. 
The case should be equal in width and length to the opening in the 
floor of the drying chamber and of sufficient height to bring the upper 
edge flush with the floor of the drier, and there should be an opening 
at least 4 inches in width between the lower edge of the sides and the 
ground in order to permit the free entrance of air around the sides of 
the stove. If acannon stove of the type described above is employed, 
an opening may be made in the end of the case of such size as to per- 
mit the end of the stove to fit into it. If a stove of some other type is 
used the end of the case must be hinged to serve as a door. The top 
of the stove case is fitted snugly into the opening in the floor of the 
drying chamber made to receive it. 
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As a considerable amount of ashes and smoke would otherwise be 
carried up into the drier when the stove door is opened to add fuel, 
it is well to provide a sliding panel to close the opening in the floor. 
of the drier when the fire is being mended or the ashes removed. 
This may be merely a thin sheet of galvanized iron or a light wooden 
door, large enough to close the opening completely and provided 
with a handhold for convenience in moving. It may lie flat on the 
floor of the drier, being pulled forward over the opening when needed 
and pushed back out of the way at other times. Two parallel wooden 
strips nailed to each of the side walls a little more than the thickness 
of the slide apart will serve as supports and guides, making it certain 
that the slide closes the opening properly when in use. 

Trays for use in the evaporator are made of 14- or ;’s-inch galva- 
nized-wire netting stretched tightly on a frame made of 1- by 1-inch 
wooden strips. As the inside width of the drier is 32 inches, the tray 
frames are made 311% inches wide to permit easy insertion and with- 
drawal. The length should not be greater than 40 or 42 inches. (The 
additional 18 or 20 inches of length of the drying chamber permits 
an arrangement of the trays that secures uniform distribution of the 
warm air, as subsequently explained.) The wire netting should be 
cut about 1 inch wider and longer than the finished tray is to be, and 
about one half inch of the edge should be turned back all around to 
give additional security to the attachment to the frame. Stretch the 
netting as tightly as possible on the frame, attach it with light staples, 
* then place a second frame on top and nail the two together through 
the edges of the wire. This makes a reversible tray which may be 
further strengthened by cross strips of the same material as the 
frame placed at the middle. If turned over occasionally, such a tray 
will give many years of service without sagging. 

Although the drier here described holds 14 trays, it is an excellent 
plan to have an additional set of trays or at least a partial set made 
up and available. This will permit the loading of material while 
the drier is still filled with nearly dry material and will thus make 
the operation of the drier more nearly continuous. 

When the drier is being loaded the first tray is placed on the bot- 
tom runway and pushed back until its nearer edge is just flush with 
the inner edge of the opening of the heating chamber. The next 
tray is pushed back until its nearer edge projects about 114 inches 
over that of the first; the third is allowed to project a like distance 
over the second; and each succeeding tray is placed so as to stand out 
for the same distance beyond its fellow immediately below. The 
effect of this offset arrangement is indicated in figure 7, which shows 
a cut-away view of the lower end of a loaded drier. Its purpose is 
obvious from the preceding discussion of the basic principle of this 
drier; the projecting edges of the trays act as a series of bafile plates, 
breaking up the ascending current of warm air and distributing it 
through the series of trays in such fashion that drying occurs at 
practically identical rates at the top and bottom of the evaporator. 
At the opposite end of the drier the moisture-laden air between any 
pair of trays has a perfectly free path of escape upward into the 
ventilator, so that dead-air pockets cannot occur. 

It will usually happen that material is being prepared and placed 
in the evaporator more or less continuously throughout the day. 
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Such fresh material should always be placed on the upper runways, 
that which is nearly dry being shifted downward. There are good 
reasons for this; the freshly prepared material cannot endure as 
high temperatures as that which is partially or nearly dry, and the 
slightly lower temperature near the top of the evaporator, together 
with the fact that the rapid escape of moisture from the fresh ma- 
terial keeps it cooled considerably below the air temperature, pre- 
vents injury from overheating. The partially dry material gives 
off its moisture much more slowly, and its drying will proceed more 
efficiently if it is completed at as high a temperature as the material 
will safely endure. Consequently, drying should be begun in the 
coolest and finished in the hottest portion of the drier. 

The foregoing description assumes that the evaporator will be set 
up in the open air and heated by a wood- or coal-burning stove. In 
some cases it will be convenient and desirable to operate the evapora- 
tor inside an existing building, in which case it is of course unneces- 
sary to provide watertight covering for the drying chamber, which 
might be constructed of wall board with battens fastened over the 
joints to reduce air leakage. In other cases steam for heating the 
drier may be available from a boiler already in use for other pur- 
poses, as where canning is carried on in connection with drying. 
Where available and not prohibitively expensive, steam should be 
employed because of the resulting freedom from dust and smoke 
and the better control of temperature. In such a case the stove is 
replaced by heating coils of 1- or 114-inch steam pipe placed beneath 
the floor opening of the drying chamber and boxed in by board walls 
having good-sized ventilator openings so placed that the entering air 
is forced to flow over and between the heated pipes. If electric 
power is available, a fan may be used to drive a current of air 
through the radiator coils, thus increasing the rate and volume of 
air movement. In working out these or other desired modifications 
of the general plan of the evaporator the individual builder may 
work with a free hand, provided he is sure that he understands the 
fundamental principles of construction and operation of the tunnel 
evaporator as stated on page 19 and that no change he proposes to 
make will do violence to these principles. 


A COM MERCIAL-SIZED TUNNEL EVAPORATOR 


Individual growers who have a considerable acreage of fruits, or 
community cooperative organizations in fruit-growing districts, will 
have need of an evaporator of larger capacity than that just de- 
scribed. In such cases a tunnel evaporator of larger size may be 
built. While the lower limits of the size of a tunnel may be deter- 
mined by the capacity required or by the size of the heating unit that 
is available, there is a definite upper limit which cannot safely be 
exceeded. A single tunnel should not be made more than 18 or 21 
feet in length, 614 feet in height, and 3 to 4 feet in width. Three 
feet of the length of the tunnel will not be occupied by trays, as it is 
left free to aid air movement, as explained on page 23. Such a tunnel 
will accommodate 16 tiers of trays placed 4 inches apart, which will 
e a total drying surface in a tunnel 21 feet long of 864 square 
eet if the tunnel is 3 feet wide, or 1,152 square feet if its width is 4 
feet. As each square foot of drying surface will accommodate 114 












FARM AND HOME DRYING OF FRUITS AND VEGETABLES 25 


pounds of thinly spread material or 2 to 244 pounds of less delicate 
products, this will pive a capacity of 1,300 to 1,900 pounds of green 
fruit at a charge for the 3-foot width, or one third more for the 
4-foot width. If the quantity of material to be handled is larger 
than can be cared for by a tunnel of this capacity, a second unit 
should be built, as it has been clearly demonstrated in practice that 
a natural-draft tunnel drier cannot be made larger or longer than 
the limits stated without material loss in drying efficiency. 

The larger- or commercial-sized tunnel depends for its efficiency 
upon exactly the same principles as the smaller unit previously de- 
scribed—namely, the introduction of warm air at one end of the 
drier and provision for its escape at the other, an arrangement of 
the trays that distributes the warm air currents throughout, and the 
inclination of the drying chamber to facilitate air movement over 
rather than through the material and thus to prevent air pockets. 
Its only essential difference is that its capacity is increased by in- 
creasing its length. In consequence there is a considerable difference 
in temperature between the lower and upper ends of the tunnel, and 
this difference is utilized by providing doors at both ends, inserting 
fresh material only at the upper and cooler end, moving it down- 
ward as drying proceeds and it becomes able to withstand higher 
temperatures ion injury, and finishing the process at the lower 
and hotter end of the tunnel. In all the details of construction the 
larger-sized tunnel is identical with the smaller one already de- 
scribed, so that they do not require repetition. 

By reason of its size the standard tunnel evaporator cannot be 
portable and must be constructed where it is to remain. For its in- 
stallation it requires a 2-story building or a single story with a base- 
ment, or at least an excavation that will accommodate the furnace or 
heating arrangement. The drying chamber or tunnel is placed 
above the floor line, the heating device below it (fig. 7). The build- 
ing that is to house the drier must be of sufficient length not only to 
accommodate the tunnel but also to give a clear area of 5 to 6 feet at 
either end of the tunnel for convenience in inserting and removing 
trays. 

When the drier is to be installed in an existing building, the floor 
should be taken up over an area equal to the width and length of the 
tunnel, which will have its own inclined floor. The framework of the 
drying chamber is then set up over this opening by nailing its 
members to the joists or to the floor of the room. 

The frame of the tunnel should be made of 2- by 4-inch lumber 
spaced not more than 2 feet apart, in order to prevent warping and 
opening of the walls. For the same reason the walls and ceiling 
should be of good-quality tongue-and-grooved flooring, which should 
be closely driven together in building, or they may be of strong com- 
pressed pulpboard if the joints are made tight and reinforced by 
battens. In order to give the ceiling and the floor of the tunnel 
the necessary inclination of 2 inches to the foot of length, the 
studs at the lower end are cut 614 feet in length, each successive 
pair is made 4 inches longer than those immediately preceding them, 
and all are spiked to the beams that supported the original floor 
(fig. 7). Pieces of 2- by 4-inch lumber are next nailed to the stud- 
ding at the proper height, thus forming supports for the floor of 
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the tunnel, which should be laid before the side walls are put on. 
The floor should be of tongue-and-grooved material to prevent the 
entrance of ashes and dust from the furnace room. In all cases an 
opening 3 to 4 feet in length and extending across the width of the 
tunnel is left at the lower end, directly over the furnace, as an inlet 
for warm air. 

Since the upper end of a 21-foot tunnel is 3 feet 6 inches higher 
than the lower end, it is necessary to surround the upper end with 
an inclined false floor leading up to the doors, in order to permit 
easy access with trays loaded with fruit. 

If a single tunnel is being built, the sheathing of the side walls 
should be nailed to the inner surface of the studding, thus giving a 
smooth surface upon which cleats for carrying the trays may be 
nailed, leaving no spaces at the sides through which air may pass 
directly up. When two or more tunnels are built side by side the 
common walls should be boarded on both sides for the same reason. 
The side walls are continued down to the floor of the room in which 
the drier stands, thus forming a warm-air chamber beneath the floor 
of the drier. 

The ventilating shaft extends entirely across the upper end of the 
tunnel and should be not less than 2 feet in width. It should be 
carried to a height of at least 3 or 4 feet above the roof of the build- 
ing, in order to secure a vor draft, and should be protected against 
wind or rain, as suggested on page 21. 

The doors of the tunnel must, of course, open for the entire width 
and height and should be carefully fitted and provided with closing 
strips and a tight latch, so that air currents may not enter through 
them. If the tunnel is more than 3 feet wide, double doors meeting 
at the center of the opening will be more convenient than a wide 
single door. 

The cleats carrying the trays are nailed directly to the side walls 
of the tunnel, with the same inclination as the floor and ceiling. The 
first pair of cleats are placed with their upper edges 6 inches above 
the floor line, and those above are spaced 4 inches apart from center 
to center. The cleats may be 1 or 2 inches wide, but should be a 
full inch in thickness in order to give a broad supporting surface for 
the edges of the trays, and great care should be used in selecting and 
placing them so that the upper edges form straight lines, as other- 
wise there will be difficulty in sliding trays along them. 

In use the trays of fresh material are always inserted at the upper 
end, where they are allowed to remain from 1 to 3 hours. Each is 
then pushed down far enough to permit the insertion of a tray behind 
it, and this is continued at intervals until the runways are filled. 
A tunnel in operation consequently always has at the lower end trays 
of material that is nearly dry and that is receiving the full heat of the 
furnace, while behind these are successive tiers of trays each filled 
with material containing more water and surrounded by air of lower 
temperature and higher moisture content, the last tiers being filled 
with freshly prepared material that has not yet begun to dry and that 
is being slowly warmed up by currents of relatively moist air at 
moderate temperature. The advantages are obvious. The arrange- 
ment permits the insertion of new trays as rapidly as they are pre- 
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pared, and the overheating and injury of water-filled fruit are 
avoided, while the material is automatically moved forward into 
higher temperatures as rapidly as it becomes able to withstand them. 

When the tunnel is completely filled there is a tendency for the 
heated air to travel between the lower trays, resulting in slower dry- 
ing in those near the top of the drier. This can be overcome by off- 
setting the tiers of trays, as described in connection with the smaller 
tunnel on page 23. This is done by omitting one tray from each run- 
way and so arranging the trays at the lower end of the tunnel that 
the edge of the lowest tray in the stack is just flush with the edge of 
the hot-air opening in the floor ; the next projects 2 or 3 inches beyond 
the first, and each succeeding tray stands out for the same distance 
above its fellow immediately below, as shown in figure 7. 

Two dependable thermometers should be in the drier at all times, 
one at the upper and one near the lower end. The person in charge 
of the furnace should so regulate the firing that the temperature at 
the upper end shows no sharp variations from that recommended for 
the particular material being handled when fresh, while that at 
the lower end is within the range permissible for finishing the 
drying. 

A single tunnel 20 feet or less in length can be very satisfactorily 
heated with any stove large enough to heat comfortably a lodge room 
or store 20 by 30 feet in size. Some driers are very satisfactorily 
heated with a home-constructed wood-burning furnace built of brick 
or stone and having a top made of heavy iron set in cement. If such 
a furnace is provided with doors and draft controls, and the top and 
sides are gone over occasionally to close cracks that might permit the 
escape of smoke and soot, it is very satisfactory. If more than one 
tunnel is to be heated, a larger heating stove or a furnace of the type 
used in commercial drying plants should be secured. In such plants 
the tunnels are usually built in groups of three, the furnace is placed 
beneath the floor opening of the central tunnel, and the pipe is 
divided by a T-joint into two lines, which are carried out beneath the 
openings of the lateral tunnels and then brought once or twice around 
the furnace room before passing into the flue. 

The furnace may burn either wood or coal, but both stove and pipe 
should be tight and in good repair, so that there will be no escape 
of soot and smoke, which would necessarily rise through the fruit 
above. The stove is placed directly beneath the opening in the floor 
of the tunnel at its lower end, and the pipe is brought up te within 
3 feet of the floor and then carried at about that distance from the 
floor of the tunnel but with a slight upward inclination to the upper 
end, where it enters the chimney. The hot pipe thus serves to heat 
the floor of the tunnel. Since there must be free access to the end of 
the tunnel on the floor above, the chimney must stand at one side, or 
the pipe may be carried beneath the floor of the basement to a con- 
veniently located flue, provided an upward inclination is maintained 
to prevent sooting up. 

The furnace room may be an enclosure of the same width as the 
tunnel above it, or slightly greater, but it should be at least 2 feet 
longer, this additional length being located at the lower end, in order 
to permit the placing of the furnace immediately beneath the opening 
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in the floor above. If the tunnel is placed against the side wall of an 
existing building, the furnace room may be made by erecting parti- 
tions covered with rough boards or sheet iron to complete the en- 
closure, with a door for access in firing the furnace. Ventilator open- 
ings 1 foot in height and 3 to 5 feet in length should be left in each 
of the side walls at their middle point and just above the ground 
level, in order that the incoming cold air may pass over the heated 
furnace and piping before passing into the tunnel. 

As the furnace stands directly beneath the opening in the floor of 
the tunnel, care must be employed in firing and cleaning the furnace, 
or ashes and soot will rise into the tunnel and be deposited on the 
drying material. Trouble from this source may be avoided by pro- 
viding the opening in the tunnel floor with a sliding door of wood 
or sheet iron, which is closed when ashes are being removed but 
pushed back beneath the lower tray at all other times. 

In cases in which a steam boiler is available, steam-heating coils 
may be substituted for the furnace, as suggested on page 19. 

Trays for the drier should be built as described on page 23, making 
the dimensions 3 by 3 feet, or 3 by 4 feet if the tunnel is 4 feet in 
width. A considerable number of extra trays should be made up. 























THE TUNNEL EVAPORATOR WITH AIR RECIRCULATION 






Where electric power is available a modification of the tunnel 
evaporator developed at the Oregon Agricultural Experiment Sta- 
tion may be adopted, as it gives considerable increase in drying 
capacity with some decrease in fuel consumption. Its distinctive 
feature is an arrangement whereby the air is repeatedly reheated 
and recirculated over the fruit. This is accomplished by cutting 
an opening 2 feet square in the floor of the tunnel at its upper end 
and building a duct leading from this opening to a housing sur- 
rounding a fan, which is so placed in front of the furnace that it 
forces a current of air over the furnace and piping into the air 
inlets at the lower end of the tunnel. The air intakes in the walls 
of the furnace room and the ventilator at the upper end of the tun- 
nel are provided with trapdoors, which may be closed or opened 
to any desired degree at will, and similar provision is made for 
admitting fresh air into the housing surrounding the fan. The 
furnace and piping are made tight by cementing or stripping the 
joints. When the fan is started the trapdoors in the ventilator are 
closed, and air that has passed through the tunnel is consequently 
forced to return through the ducts to the fan, whence it passes over 
the furnace to be again heated and driven over the fruit. As the 
temperature and the humidity of the returning air rise, the fresh-air 
inlet into the housing of the fan and the outlet to the ventilator are 
partially opened, so that some fresh air is continually entering, while 
a portion of the moist heated air is allowed to escape. With proper 
attention to the adjustment of these openings, the temperature in 
the apparatus may be kept rather constant. It should not be allowed 
to exceed 160° F. at any time, and it will be necessary to lower the 
temperature to 130° or 135° for an hour or two when fresh fruit is 

laced in the tunnel. This is done by opening the fresh-air inlet 
into the fan housing and the moist-air outlet of the ventilator rather 
wide, so that most of the moist air escapes. Unless this is done 
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there is danger of overheating the fresh material and producing 
cracking and dripping. As the fruit begins to dry the temperature 
may be gradually raised by adjusting the air intake and outlet to 
increase the amount of air recirculation in the apparatus. 


PREPARING AND DRYING FRUITS 


It is well known that the flesh of apples, peaches, pears, and 
apricots rapidly undergoes discoloration when the fruit is cut open 
and exposed to the air. The color changes are visible indications 
of the rapid chemical changes that are going on and that injuriously 
affect the composition, flavor, and odor of the fruit if permitted to 
continue. Exposure of the fruit to the fumes of burning sulphur 
is the most satisfactory method thus far discovered for arresting 
these changes, and it has been universally employed in the com- 
mercial drying of these fruits for many years. Although the treat- 
ment has been subjected to a great deal of criticism as being harmful 
to consumers, there is an entire absence of any evidence that consum- 
ers have ever received any injury to health from the use of sulphured 
fruits. It is rather firmly established that the sulphurous acid 
formed upon, the moist surfaces of the fruit is progressively lost 
during drying and subsequently, and that the ordinary processes 
of cooking drive off most of the remainder, with the result that 
the amount taken by the consumer is too small to have any dis- 
coverable effects. The treatment with sulphur has the advantage 
of preserving natural color and flavor of the fruit and preventing 
souring and insect attacks during drying. It has recently been estab- 
lished that it very effectively protects the vitamins of the fruit 
against destruction during drying, while the vitamins of unsul- 
phured fruit are almost totally destroyed. Consequently the prac- 
tice has much to commend it, and there are no counter arguments 
supported by facts to be urged against it. The decision whether 
fruits intended for home use shall be sulphured is a matter to be 
left to individual preference; if they are intended for market they 
must be sulphured in order to be salable. 

Dipping into a 1-percent solution of potassium metabisulphite or 
sodium bisulphite has been advocated as a substitute for the sulphur- 
ing process. It is much less satisfactory, as penetration into the 
tissues is slow and the fruit must be left submerged in the solution 
for 15 to 30 minutes, thus permitting the diffusion of sugar and 
other soluble constituents out of the tissues. It also permits the ab- 
sorption of considerable amounts of water, which must be removed 
in the drying process, which is correspondingly lengthened. The 
same objection applies to dipping or soaking in warm salt water, 
which is sometimes recommended as a substitute for sulphuring. It 
isa very imperfect and unsatisfactory substitute, since it only tem- 
porarily prevents discoloration; also, sufficient salt is often absorbed 

to affect the flavor of the fruit. Dipping into hot water is still less 
satisfactory. If the dip is sufficiently prolonged to destroy enzymes 
and check oxidation and chemical changes, it at the same time kills 
the tissues and results in considerable loss of sugars by dripping. 
These treatments are mentioned only that the reader may be warned 
against employing them. 
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APPLES 


Apples intended for drying should be reasonably mature but not 
soft, and should be handled with proper care in picking and hauling 
so as to avoid bruising, as bruised spots that have become discolored 
must be trimmed out in order to make a good-looking product. In 
preparing apples the working force must be so divided that the fruit 
is trimmed and sliced as rapidly as it is pared, as peeled fruit must 
not be allowed to remain standing in the air while awaiting its turn 
at the hands of the trimmers and slicers. After being pared and 
cored, the apples should be trimmed immediately to remove all bits 
of peel, discolored or decayed spots, and fragments of core, and at 
once sliced. Apples are usually cut by a special slicing machine 
into slices or rings at right angles to the core hole and one fourth 
inch thick, but a we individuals will prefer to cut them into quarters 
or eighths. Quartered apples, by reason of their greater thickness 
and the varying size of the pieces, dry more slowly and unevenly than 
slices, and hence reduce the daily capacity of the drier and require a 
greater expenditure of fuel per dry pound, for which reasons they 
are now rarely made in a commercial way. 

If the fruit is to be sulphured it should be spread upon the trays 
to a uniform depth of 1 to 114 inches as rapidly as it is sliced, and 
immediately placed in the sulphuring box for 20 to 30 minutes, after 
which it is transferred to the evaporator. In large evaporators where 
the fruit is sliced by power-driven machines it is sulphured after 
being pared and trimmed but prior to being sliced. If desired, this 
may be done; but since the operator of a hand-slicer would be forced 
to breathe the fumes of sulphur dioxide, it is preferable to slice the 
fruit prior to sulphuring it. 

If the fruit is to be sun-dried, it should be spread much more 
thinly, not much more than two slices in depth, and the trays 
should be immediately exposed to the full sun. If conditions are 
favorable for stack drying, the trays may be stacked after 1 or 2 
days of full exposure to the sun. 

If the fruit 1s dried in an evaporator, drying should be begun at 
130° F. and the temperature gradually increased to 175° F. The 
trays of drying apples should be examined from time to time and 
if necessary stirred with the fingers to correct any tendency to 
unevenness in drying. The fruit is sufficiently dry when a handful 
of slices gripped firmly in the hand has an elastic, springy feel; 
separates promptly when the pressure is released, and leaves no 
visible moisture upon the hand. It should be removed when this 
condition is attained and before the slices become crisp and hard, 
and subsequently treated as described under Treatment of Products 
after Drying (p. 45). 

Different varieties of apples have very unequal value for drying, 
since they show great differences in the quality and appearance as 
well as in the yield of dry product. Generally speaking, varieties 


1If the fruit is not to be sulphured, darkening can be prevented only by providing 
pails of water into which the fruit is dropped after being pared. Trimmers and slicers 
are also provided with such pails, so that the fruit is exposed to the air only while 
actually being handled by the workers until it is spread on trays and placed in the warm 
evaporator. If the fruit must stand in the water for some time before being spread, 
better preservation of color will be secured by adding table salt to the water at the rate 
of 3 to 5 teaspoonfuls per gallon, 
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that have good dessert or cooking quality make superior evaporated 
fruit, since the distinctive flavors are fairly well retained through 
the drying process. Most summer and early-maturing varieties 
give a low yield of dry product which, while light colored and attrac- 
tive in appearance, 1s disappointing by reason of its very rapid 
deterioration in storage and its lack of sweetness and distinctive 
flavor when cooked. For these reasons later maturing autumn and 
winter varieties known to have satisfactory cooking quality should 
be selected for drying when there is opportunity for choice, not only 
because of the richer flavor, higher food value, and greater palat- 
ability of the dried fruit, but also because of the larger yield of dry 
product obtained from the money and labor expended upon a given 
quantity of fresh material. The Winesap, Stayman Winesap, North- 
ern Spy, Jonathan, Esopus Spitzenburg, Grimes Golden (Grimes), 
Rhode Island Greening, Rome Beauty, Yellow Newtown, Delicious, 
Golden Delicious, Wagener, Roxbury Russet, and Golden Russet 
are varieties that make evaporated fruit of superior quality in point 
of flavor and sugar content. The color of dried fruit made from 
these varieties will vary considerably and in most of them will be 
somewhat golden. The Northern Spy and Esopus Spitzenburg are 
exceptions, as the dried fruit made from them compares favorably 
in color with that from the Baldwin and Ben Davis, which are 
favorites with commercial evaporators because they yield exception- 
ally white dried stock. 
ee. PEARS 


The drying of pears on a commercial scale is practiced in the 
United States only in California, and the Bartlett is practically the 
only variety there employed for the purpose. So litle attention 
has been given to the drying of any other variety, either in Cali- 
fornia or elsewhere, that there is very little definite information 
as to the quality of the product. It is known that such pears as 
Le Conte, Kieffer, and Garber yield very inferior dried fruit, and 
these varieties should be utilized in canning or in some other way. 
On the other hand, any variety with fine-grained flesh that combines 
fairly high sugar content with distinctive flavor may be expected 
to make an acceptable dried product. The methods of handling 
pears for drying, here described, are based upon those employed in 
handling the Bartlett in California. 

The pears are picked when the fruit is still quite firm but readily 
loosened from the tree when slightly lifted with the hand. They 
are then stored in boxes or crates beneath a shed for a week or 
more until ripe but still firm. They are usually prepared for drying 
by having the stem and calyx removed; the pears are then split 
lengthwise into halves without either core or peel being removed, 
and spread on trays in a single layer, cut surface uppermost. A 
better product is made by removing the core and the central woody 
tissue; this is done by the use of a knife having a curved blade, a 
so-called coring spoon. In order to make a product having an at- 
tractive appearance it is necessary to continue the sulphur treatment 
for 3 or 4 hours or even longer. If the fruit is not sulphured it is 
necessary to keep it under water after it is cut as described for 
apples, until it can be spread and placed in the drier. Half pears 





32 FARMERS’ BULLETIN 984 


dry more slowly than apples, and, if preferred, fruit intended for 
home use may be cored and quartered, or peeled and cored and cut 
into quarters or eighths, which will facilitate drying and also reduce 
the time necessary for sulphuring. The temperatures to be employed 
in drying in the evaporator and the methods of handling in sun- 
drying are like those for apples. The properly dried product is 
elastic and rubberlike, and it is impossible to press water out of 
the freshly cut surface of the pieces. The treatment after drying 
is identical with that given apples. 


PEACHES 


Any of the varieties of peaches generally grown for table and 
market purposes in the Eastern and Southern States may be success- 
fully dried, but it should be understood that the dried fruit will differ 
materially from the commercial evaporated peaches found in the 
markets. The commercial product is made mainly from yellow- 
fleshed freestone varieties, such as the Muir, Lovell, and Salwey, with 
smaller quantities of a few other varieties, all of which are practically 
unknown outside of California, where they are grown especially for 
drying. Their selection for this purpose is due to the fact that they 
combine uniform clear yellow color and attractive appearance when 
dry with a high content of solids, especially sugar, in consequence of 
which they give larger yields of dry fruit than other varieties. 
Among the varieties more generally grown in the humid regions, the | 
Elberta, Belle, J. H. Hale, Champion, and Carman are more or less 
widely dried in small quantities for local or home use, but are con- 
sidered as somewhat inferior for drying purposes to the older home- 
orchard varieties such as Early Crawford, Late Crawford, Reeves, 
Slappey, Crosby, Fitzgerald, Foster, Stump, and Oldmixon Free, 
all of which were at one time dried in considerable quantities. 

Fruit intended for drying should be allowed to remain on the tree 
2 or 3 days after the time at which it would be picked for market— 
that is, it should be fully ripe but not too ripe to be handled without 
becoming seriously bruised. Picking and loading should be care- 
fully done to minimize the bruising of the fruit. Practically all 
commercially dried peaches are dried without being peeled. If the 
commercial method is followed, the fruit is thoroughly washed and 
split in half, and the stones are removed and the split halves im- 
mediately spread in a single layer, stone cavity uppermost on the 
trays. With the freestone varieties no difficulty in halving or ston- 
ing will be encountered. With clingstone varieties, one worker cuts 
the fruit in half by cutting along the suture line and extending the 
cut entirely around the fruit, while a second operator separates the 
halves from the stone by the use of a spoon-shaped pitting knife. 
As rapidly as trays are filled they are transferred to the sulphuring 
chamber, as discoloration sets in very quickly. The fruit is allowed 
to remain in the sulphuring box 2 to 4 hours, the exact time varying 
with the degree of ripeness and even more widely with the variety. 
The process is completed when the flesh takes on a rather uniform 
semitranslucent appearance and juice begins to collect in some quan- 
tity in the stone cavity. This necessitates careful handling in trans- 
ferring the fruit from the sulphuring box to the drier, as this juice 
is rich in sugar and must not be lost by carelessly tipping the trays. 
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Great differences will be observed in the time required for drying. 
The criterion for sufficiently dried fruit is the pliable, leathery 
character described for apples. 

If the fruit is being dried in relatively small quantities for home 
use, the operator may prefer that it be peeled before drying. If 
this is the case, the lye-peeling method described on page 8 should 
be used, employing a 10-percent lye solution heated to 135° to 140° F. 
If the variety is one that has little or no red pigment about the 
stone and radiating into the flesh from the stone cavity, it may be 
peeled prior to being halved and pitted. If the variety is one hen 
ing considerable red pigment about the stone, the fruit should be 
halved and pitted before being peeled, in order that the warm lye 
solution may remove the pigment, which becomes nearly black dur- 
ing drying and gives the fruit a harsh astringent or bitter flavor if 
it is allowed to remain. After being thoroughly washed so that all 
traces of lye are removed, the fruit is placed, stone cavity up, on 
trays and sulphured for not more than 20 to 30 minutes. The reason 
for the shorter sulphuring period than that given unpeeled fruit is 
that penetration into the fruit is much more rapid, since it takes 
place from both sides of the pieces; also it cannot be made as com- 
plete as in unpeeled fruit or loss of sugar will occur through “ weep- 
ing” or dripping from the outer surfaces. In order to secure uni- 
form color without loss of sugar, it is a good plan to continue the 
sulphur treatment after the fruit is placed in the drier, by burning 
sulphur in a vessel placed on top of the furnace so that the fumes 
rise over the fruit. This permits the completion of the treatment 
without loss from dripping, as the moisture that exudes is evapo- 
rated. In sun-drying it is of course not possible to continue the 
sulphuring after drying begins, and the operator will have to deter- 
mine by experiment with any particular lot of fruit how long the 
treatment in the sulphuring chamber can be continued without caus- 
ing loss by dripping. The drying of unpeeled peaches in the evap- 
orator should be begun at a temperature of 130° to 145° and gradu- 
ally increased to 165° toward the end of the drying process. For 
peeled peaches the temperature used at the beginning should not 
exceed 125° to 130°, but may be raised to 165° as the fruit becomes 
nearly dry. 

APRICOTS 


Apricots intended for drying should be picked from the tree before 
they become ripe enough to drop. The handling of apricots in 
preparation for drying is like that given peaches, as outlined above, 
with the difference that the fruit is never peeled but is halved and 
stoned, and is sulphured for 1% to 2 hours. Nectarines are treated 
in the same way. In apricots, as in peaches, a rich sirup collects in 
the stone cavities after sulphuring, and careful handling to avoid 
its loss in transferring to the drier is necessary. The temperatures 
to be used are the same as for unpeeled peaches. 


CHERRIES 


Sweet cherries, especially the dark, solid-fleshed varieties, such as 
the Black Tartarian, Bing, Lambert, and Dikeman, make a very 
acceptable product when dried and may be employed in the same 
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ways and for the same purposes as raisins. The sour or pie cherries 
are also easily dried. 

The fruit is washed, picked over to remove stems and imperfect 
fruits, and then spread in a single layer on the trays and placed in 
the drier. If the fruits are very large they may be pitted before 
being dried, but large quantities of the juice, which contains a con- 
siderable portion of the sugar of the fruit, are lost in the process. If 
this juice, which amounts to 35 to 50 gallons per ton of fruit, can be 
saved and combined with apple or other juices in the making of 
jellies, pitting may be attempted ; otherwise the process is both time- 
consuming and wasteful. While the practice is not generally em- 
ployed, it has been found that the drying of whole cherries is con- 
siderably hastened and the quality of the dried product improved 
by dipping them for 20 to 40 seconds in boiling lye, as described 
for prunes in the next paragraph. This treatment partially dissolves 
the waxy coating, but its chief result is a cracking of the skin which 
facilitates the escape of moisture. The drier should not be hotter 
than 120° F. when fresh cherries are placed in it, and the tempera- 
ture should never rise above 150°, as cherries are easily injured by 
overheating. 

PRUNES 

Prunes intended for drying should be allowed to become fully ripe 
and fall from the trees of their own accord, as such tree-ripened fruit 
is considerably richer in sugar than that obtained by shaking the 
trees. Three or four pickings will usually suffice to gather the crop. 
The fruit should be gathered into crates or boxes holding not more 
than a bushel and should not be allowed to stand in the crates more 
than 12 hours after it reaches the drier. In gathering, all partially 
decayed, overripe, fermenting, or soft fruit should be Hscasded. 

The term “prune” is applied to several varieties of plums which 
are alike in that they may be successfully dried without the previous 
removal of the stones, but which differ in other respects. All the 
varieties that are commonly dried require a short immersion in boil- 
ing lye to remove the thick waxy coating and to check or crack 
the skin and permit the contained moisture to escape. (See p. 7.) 
The exact time for dipping will vary with the variety and also with 
the degree of maturity of the fruit, but will be about 35 to 45 sec- 
onds for immature fruit and not more than half that time for that 
which is fully ripe. The dipping is properly done when the fruit 
shows a very few fine checks over the surface and particularly near 
the point of attachment of the stem, but must not be continued until 
the skin is actually split or begins to peel off. The lye should be 
boiling, and the dipping basket should be moved about in the liquid 
to aid in bringing all the fruit into contact with the solution. The 
basket should then be quickly transferred to a large vessel of cold 
water and thoroughly rinsed to remove the lye, after which the fruit 
is spread in a single layer upon the trays. With the dark-fleshed 
Seay such as the Italian Prune (Fellenberg) and the Agen (also 

nown as the Petite or French prune), which, with the Imperial 
prune, constitute the principal varieties used for drying, no further 
treatment is given. Light-fleshed varieties, such as the Golden Drop 
(Silver) prune, require a short treatment in the sulphuring box im- 
mediately after the lye dip, in order to preserve the color. By rea- 
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son of their thick, waterproof skins, prunes are especially liable to 
burst if overheated at the beginning of drying. Consequently, fresh 
trays should always be placed in the coolest portion of the evapora- 
tor, and the temperature should never be allowed to exceed 140° F., 
and should preferably be 10° lower for the first 3 or 4 hours. As 
wrinkling of the valen begins, the temperature may be gradually 
increased and may rise to 175° without danger of injury as the fruit 
becomes nearly dry. Prunes are sufficiently dry when the flesh shows 
no moisture when torn across and pressed vigorously between the 
fingers. 
PLUMS 

There are very few available data showing the comparative value 
of the dry fruit made from the different varieties of cultivated plums, 
for the reason that these fruits have been dried only in a small way 
for home use. Of the Japanese plums the Abundance and Bur- 
bank give a good product when dried by the methods described 
below, the flavor of pies and sauces made from dried Abundance 
plums very closely resembling that of dried peaches. Among the 
improved varieties of native plums, the Clifford and Hunt have 
given good products, while the Munson and others that resemble 
it in becoming soft at maturity yield rather inferior dried fruit. 
Plums of the Wild Goose and Chickasaw groups, as well as the wild 
plums occurring throughout most of the southern territory, are oc- 
casionally dried for home use, but the yield of the dried product. is 
low and the quality inferior. Very small plums or those of poor 
culinary quality will scarcely repay the labor expended upon them. 

The treatment given plums in preparation for drying, as well as 
in the drying process, is the same as that outlined for peaches. The 
fruit is washed, cut into halves, stoned, placed in trays in a single 
layer, stone cavities uppermost, and given a short treatment, 20 to 
25 minutes, with sulphur fumes to preserve the color. The tem- 
peratures to be employed in drying are those recommended for 
peaches and apricots, and the criteria for determining when the fruit 
is sufficiently dried are the same. 


FIGS 


The commercial production of dried figs in this country is con- 
fined to California, and the varieties employed for the purpose, 
namely, Adriatic (White Adriatic), Mission (California Black), 
and certain varieties of the Smyrna type, are not generally grown 
outside that State. Sun-drying is employed to the exclusion of all 
other methods in curing the California crop. Under the very differ- 
ent climatic conditions that prevail throughout the South Atlantic 
and Gulf States during the period in which figs are ripening, it is 
practically impossible to dry the fruit in the sun, as fermentation 
and spoilage almost invariably occur, and growers are strongly 
ents against attempting drying except with an artificially heated 

rier. 

The following method will give good results with any of the com- 
mon varieties, such as the Celeste, Brown Turkey, Magnolia, Bruns- 
wick, and Black Ischia: Allow the fruit to become well ripened on 
the tree, and pick over carefully after gathering, culling out all 
overripe, soft fruits. Dip the fully ripened but still firm fruit in 
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a vigorously boiling lye solution made by dissolving 1 pound of 
concentrated lye (caustic soda) in 10 gallons of water. The purpose 
of this treatment is to facilitate drying by partially removing the 
waxy waterproof coating of the fruit and is attained when fine 
parallel cracks or “checks ” appear in the skin of the fruit. This 
result is usually secured by dipping the fruit for 1 minute, but the 
exact time will vary with the variety and degree of ripeness of the 
fruit. After being dipped in lye, the fruit must be washed in several 
changes of water, spread in a single, closely placed layer on the 
trays, and immediately placed in the drier. The temperature should 
be sede at 115° to 120° F. until the fruit has lost enough moisture 
to be noticeably shriveled, then gradually increased to 140° to 145° 
toward the completion of the process. The fruit should be stirred 
at intervals to prevent its sticking to the trays. As the fruit does 
not dry uniformly, it must be sorted over to prevent overdrying of 
the pieces that dry most rapidly. The drying has proceeded far 
enough when the fruit is still leathery and elastic but does not yield 
moisture when torn across and firmly pressed between the fingers. 


BERRIES 


Blackberries, Logan blackberries, and raspberries receive identi- 
cal treatment in preparation for drying; hence they need not be 
separately discussed. Dewberries, huckleberries, blueberries, and 
gooseberries are occasionally dried, the method of treatment being 
that here outlined. Any of the cultivated blackberries, as well as 
the wild varieties, make excellent dried fruit. Black raspberries 
were at one time dried in considerable quantities but now very few 
of them are dried. The firmer varieties were preferred because they 
dried more quickly and gave somewhat greater yields than the softer 
varieties. Any variety can be successfully dried, however, provided 
care is taken not to allow the individual berries to become overripe 
and soft before picking. There is little commercial demand for 
dried red raspberries, which dry more slowly, are much more liable 
to crush and mat on the trays in drying, and give a lower yield of 
more sharply acid fruit than the black varieties; but they may be 
dried for home use in the same way as other berries. Logan black- 
berries demand particularly careful handling, as they become very 
soft when first heated and are especially prone to flatten out, mat 
together, and lose juice by dripping in the drier. They must be 
spread in thinner layers than other berries, and the temperature of 
the drier should not be allowed to exceed 130° F. at the beginning of 
drying, but may be gradually advanced to 145° or 150° toward 
the close. 

Berries that are to be dried should be picked in the early morning 
so that they may be brought under cover before becoming heated by 
the sun. The vines should be picked over frequently, so that only 
firm, market-ripe berries are brought to the drier, and the pickers 
should be supplied with shallow picking vessels and instructed to 
avoid crushing the berries in picking and handling. Pouring the 
berries from one vessel to another and stacking filled boxes so that 
one box rests upon the fruit in another are especially to be guarded 
against. All berries brought in on any one day must be placed in 
the evaporator before the end of that day, as crushing and leakage 
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with the resulting multiplication of organisms causing spoilage will 
occur if the fruit is allowed to stand overnight. If delays in start- 
ing the drying are absolutely unavoidable, the fruit should be placed 
in the coolest possible place of storage until it can be accommodated 
in the drier. Berries that are to be dried in an evaporator should 
be spread uniformly on the trays to a depth varying with the ripeness 
and physical character of the fruit, the softer berries in a layer not 
more than two berries deep. If the berries are to be dried in the sun, 
they should be spread in a single layer. A little practice will enable 
one to spread berries uniformly by careful pouring from the vessels. 
Smoothing with the fingers and attempts to pick out leaves, bits of 
stem, and green berries are to be avoided, as these are readily re- 
moved after the berries are dry by passing the fruit over a screen. 
The trays should be placed in the evaporator as rapidly as they 
are filled. An initial temperature of 135° to 145° F., gradually 
increased to 150° to 155° when the fruit is two thirds to three fourths 
dry, may be used with blackberries, raspberries, and any other berries 
except Logan blackberries and red raspberries, which should be 
started at 130°. When the berries have dried sufficiently to be 
stirred without crushing, the trays should be gone over and any 
thick clumps that are drying too slowly spread out with the fingers. 
The fruit is dry when it begins to rattle somewhat on the trays and 
when the berries no longer show moisture when crushed between the 
fingers. 
While it is possible to dry gooseberries, currants, strawberries, and 
a variety of other small fruits, attempting to do so is inadvisable. 
Currants and gooseberries have such a wide range of usefulness 
that it is unnecessary to dry them in order to avoid allowing them 
to go to waste. The distinctive coloring and flavoring substances 
of strawberries are readily driven off or broken down by heating, 
and as the fruit is exceptionally high in water content and soft in 
texture, it is extremely difficult to dry without loss by dripping. 
The dried product is usually so effectively denatured as to have little 
of the appearance, color, or flavor of the fresh fruit, and is to be 
regarded as a curiosity rather than a valuable food material. 


PREPARING AND DRYING VEGETABLES 


The beginner is strongly advised to confine attempts to preserve 
vegetables by drying to a small number of products, for which direc- 
tions are here given, and to employ canning or other means of preser- 
vation with other products. The chief reason is that many dried 
vegetable materials are much more prone to deterioration in flavor 
and table quality after drying than are dried fruits, and it is exceed- 
ingly difficult or impossible to handle the material so that these 
changes do not become apparent after a few months. This is espe- 
cially true of those vegetables in which young, still rapidly growing 
parts of the plant are used, such as asparagus, spinach, celery, cauli- 
flower, green snap beans, or green peas. When such immature vege- 
tables are dried, the resulting product may be satisfactory in 
appearance, flavor, and palatability for some time, but it gradually 
undergoes loss of flavor and palatability and may develop a dis- 
tinctly unpleasant haylike odor. These changes will quickly occur 
if the material is not protected from moisture, which is very rapidly 
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absorbed. Reduction of the moisture to a very low point and storage 
in hermetically sealed containers slows down but does not prevent 
the ultimate appearance of these changes, which are due to chemical 
changes in the material which we do not know how to control. Ob- 
viously it is not wise to undertake the preservation of these materials 
by a method that is at best temporary and hazardous, when an equal 
amount of labor spent in canning will yield a product that is pro- 
tected against deterioration. 

Potatoes, turnips, beets, carrots, and cabbage are not so prone to 
deterioration after being dried as the products just discussed, but 
at the same time they are the least rapidly perishable of the staple 
vegetable foodstuffs. In practically every part of the United States 
it is possible to store some or all of them outdoors in pits in the 
ground or in any ordinary cellar through the winter, thus assuring 
a constant supply of fresh vegetables at the expense of very little time 
and trouble. Whenever such pit or cellar storage is possible any 
labor spent in drying potatoes and other root vegetables, onions, and 
cabbage will be wasted. In districts that have no nearby sources of 
supply of staple vegetables there is usually a short period during 
which these products are plentiful in the markets, and wherever 
possible at such times supplies should be stored for winter use, either 
outdoors in pits roofed with boards and protected by banks of earth 
or in a portion of the basement or cellar partitioned off for the 
purpose. 

Drying is not a means of utilizing vegetables that are not good 
enough to can or to use fresh. It cannot improve the quality of 
any material; it can at most merely preserve it without deterioration. 
In consequence, there are a number of indispensable prerequisites to 
the making of a high-class dried product. Material that deteriorates 
rapidly after gathering, such as sweet corn, must be gotten to the 
drying plant without delay. It is impossible to make good dried 
products from vegetables that have been overheated and wilted in 
transit or upon hucksters’ stalls and have consequently begun to 
undergo destructive chemical changes. For first-class products the 
raw material must come fresh and crisp from the field, must undergo 
rigid examination for the removal of all diseased or overripe and 
decaying portions, and must be treated throughout its preparation 
for the drier in exact accordance with directions. Any material 
that would not be used for canning or readily accepted for cooking 
and serving on the table will not make an acceptable dried product. 

Practically all vegetables, after being sliced or otherwise made 
ready for the drier, should undergo blanching. It is just here that 
the final quality of the product is largely determined, since the best 
material will be spoiled by careless or improper blanching. The 
word “blanching” is a canners’ term and is applied to a brief treat- 
ment of the material with boiling water or steam. The equipment 
used is described on page 8. The objects of the treatment are sev- 
eral. It stops destructive chemical changes by destroying the agents 
that produce them and consequently prevents darkening or discolora- 
tion; it preserves or “sets ” the natural color; it coagulates some of 
the soluble constituents; and it kills the protoplasm and consequently 
accelerates the escape of moisture in drying. Blanching must not 
be confused with cooking; it in no sense takes the place of the subse- 





rage 
vent 


ring 
time 
any 
, and 
es of 
iring 
rever 
ither 
earth 
r the 


good 
ty of 
ution. 
es to 
rates 
o the 
dried 
ed in 
in to 
s the 
lergo 
» and 
ation 
terial 
oking 
duct. 
made 
» that 
> best 

The 
treat- 
yment 
2 sev- 
gents 
olora- 
me of 
iently 
st not 
subse- 


FARM AND HOME DRYING OF FRUITS AND VEGETABLES 39 


quent cooking in preparation for the table. If too long continued it 
does harm by dissolving out some of the valuable constituents, by 
breaking down the pigments that give color to the material, or by 
converting the starch into a partially cooked paste. For these rea 
sons blanching, whether accomplished by dipping in hot water or by 
exposure to steam, must be carefully and intelligently done. 


SWEET CORN 


While formerly very widely practiced throughout the country, the 
drying of sweet corn has in recent years been practically discon- 
tinued except in a few localities in Pennsylvé nia and Ohio, and the 
product is for the greater part consumed in the immediate vicinity. 
That the product and the processes for making it are not widely 
known is unfortunate, since properly dried sweet corn is considered 
by many people to be fully equal if not superior to canned corn and 
capable of use for practically as wide a variety of purposes. 

Any of the varieties of sweet corn having qualities desirable for 
table use will make a good product. Golden Bantam, Golden Sugar, 
Oregon Evergreen, Kelly Hybrid, New Early Wonder, and Black 
Mexican have given especially good results. Where corn is grown 
especially for drying, Stowell Evergreen is largely employed, be- 
cause it gives heavy yields of excellent quality; it ripens, however, 
Sime win’ less uniformly than Golden Bantam and Country Gentle- 
man, so that a large number of pickings are necessary. 

Corn to be dried should be gathered when in the milk stage, before 
glazing and hardening have begun and when it is in ideal condition 
for immediate table use. It should be gathered only as rapidly as 
it can be worked up at the drier and must never be allowed to remain 
standing in bags or boxes in the field or at the drier. This is impera- 
tive, as no product deteriorates more rapidly on standing in a warm 
place. 

The ears are husked and trimmed with a knife to remove any 
worm injuries; but no effort to remove adhering silks need be made, 
as these are readily separated from the grains after drying. The 
ears are then placed in wire baskets or wire-bottom boxes and 
plunged into boiling water for 8 to 12 minutes. The blanching is 
completed when the milk is “set ”, that is, when no fluid escapes 
from the grains when they are cut across. Y ounger corn will require 
a longer period of blanching than the more mature ears, so that the 
corn may very well be divided in husking into older and younger 
lots, which are treated separately. 

After being blanched, the corn is emptied upon a table, allowed to 
drain and cool sufficiently to be handled, and then cut from the cobs 
with a strong, sharp knife. The knife should be so held that none of 
the cob is removed with the kernels. The adhering glumes, like the 
silks, are easily screened out after the corn becomes ‘dry ee he kernels 
are spread upon trays to a depth of one half to three fourths of an 
inch. Best results are obtained if the drying is begun at rather high 
temperature, 165° to 175° F., and decreased somewhat as the corn 
approaches ‘dryness, Consequently the process of drying in the 
tunnel is reversed, the fresh corn being inserted at the lower end 
and progressively moved toward the upper cooler end as the drying 
proceeds. The grain should be thoroughly stirred several times 
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during the drying, to separate any adhering masses and equalize the 
drying. Properly dried corn is hard and semitransparent, and the 
kernels break with a clean, glasslike fracture when crushed. 

When steam is available it may, of course, be used for blanching, 
but care must be taken that there is an active flow of steam through 
the box and that the corn is rapidly heated to boiling temperature. 


PUMPKINS AND SQUASH 


Pumpkins used for drying may be of any variety, but the firm, 
solid-fleshed, deep-colored varieties give a larger yield of a more 
highly flavored and consequently more desirable product. Either 
summer squash or the later maturing varieties may be dried. In any 
case the vegetables should be mature and in good condition to use 
fresh. : 

The treatment given pumpkin and squash is identical. The vege- 
table is cut into strips 1 to 2 inches wide and peeled; the seeds and 
stringy, pithy material are removed; and the strips are then cut by 
hand or by being passed through a rotary slicer into pieces one half 
to five eighths of an inch in thickness. The pieces are immediately 
blanched, either in boiling water or in steam, for 3 to 6 minutes. The 
different varieties vary so much in character of flesh and in amount 
and depth of coloration that the operator must necessarily learn by 
a little experimentation the best length of time for blanching the 
particular lot of material on hand. The process is completed and 
must be stopped as soon as the pieces have become semitransparent. 

The drying should be begun with a temperature of approximately 
135° F., which may be gradually increased to 160° as the material 
dries. The trays should be looked over once or twice, in order that 
any moist spots may be opened up and spread out. Pumpkin and 
squash should not be dried until brittle; the material is in proper 
condition for removal from the evaporator when the pieces have 
become leathery in texture but show no moisture when cut across and 
crushed. 

CABBAGE 

Cabbage is so readily stored for long periods in outdoor pits or in 
the cellar and is available on the markets for so large a part of the 
year that the labor expended in drying it would not be justified under 
most circumstances. Also. sauerkraut is widely popular and may 
be prepared and preserved with a relatively small expenditure of 
labor and money. For these reasons the drying of cabbage should be 
undertaken only in the exceptional case that is justified by 
circumstances. 

Cabbage is prepared for drying by trimming off all dead, diseased, 
or discolored leaves, cutting out the central stalks, and cutting the 
heads into slices one third to five eighths of an inch thick, which are 
subdivided by again slicing at right angles to the first cut. A rotary 
slicer of sufficient size to receive a half head of cabbage will do the 
work rapidly and satisfactorily, but an ordinary slaw cutter, or even 
a butcher knife, may be used. The sliced cabbage is blanched ‘by 
being exposed to steam for 3 minutes after it is spread on the trays 
or by being dipped in boiling water in a wire-bottomed box or basket 
for 4 minutes. The dipping vessel should not be filled to a depth of 
more than 6 to 8 inches, and the contents should be stirred vigorously 
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during the dipping in order that the hot water may quickly reach all 

arts of the vessel. Since cabbage tends to pack together rather 
closely on the trays, care should be taken to spread it as evenly as 
possible to a depth of not more than 1 inch, and to stir the material 
frequently in the earlier hours of drying in order that thick masses 
may be spread out over the thinner areas. Start the drying at 115° 
to 125° F. and increase the temperature by 10° as drying nears 
completion. Great care must be taken to avoid scorching the prod- 
uct; the thin portions of the leaves dry much more quickly than the 
thick, fleshy ribs and are very prone to scorch and brown upon the 
slightest overheating. ‘The product is sufficiently dry when no water 
can be squeezed out of the thicker pieces by strong pressure between 
the fingers. 

ONIONS 

As no satisfactory machine for the purpose has been devised, the 
outer discolored portions of onions must be removed by hand. The 
remainder is then sliced with a rotary slicer, a hand apple slicer such 
as is shown in figure 1, or by hand. Blanching is not necessary, and 
the slight improvement in color that it gives is more than offset by 
the loss of soluble constituents in the water used for dipping. The 
onions should be spread on trays as rapidly as they are sliced and 
immediately placed in the evaporator. The temperature in the drier 
should be 140° F. when the onions are placed in it and should be 
held at this point throughout the drying. The product must be 
carefully watched toward the end of the process, as thin detached 
pieces rapidly scorch unless mixed with the thicker, compact slices. 
The product is dry when pieces break crisply when bent, and it 
should be promptly removed to guard against overdrying. 

The evaporator may also be used for curing onions to prevent 
storage rots and to prolong their season of storage. Alternate trays 
of the drier are used and the onions are loosely piled on them to a 
depth of 4 to 6 inches. The ventilators are all opened, and a very 
small fire, just sufficient to maintain a temperature of 95° to 100° F., 
is started in the furnace. The drying is continued until the outer 
scales are quite firm and hard and the onions have lost 8 to 10 
percent of their weight, after which they are stored in the usual 
manner. 

SWEETPOTATOES 

Under ordinary circumstances it is inadvisable to dry sweetpota- 
toes, as they can be kept in the fresh condition through the winter 
if proper storage conditions are provided; consequently the condi- 
tions in any particular case must determine whether drying is worth 
the labor involved. 

The evaporator may be of service in preserving sweetpotatoes in 
two ways—by drying them ready for use, or by curing or partially 
drying them to increase the time during which they may be kept in 
storage in the fresh condition. 

Sweetpotatoes that are to be dried should be thoroughly washed 
and carefully inspected for the presence of decay. If they are fairly 
smooth and regular in shape they may be peeled by the use of a 
peeler such as is shown in figure 3. If they are very irregular in 
shape, peeling by machine will be irregular and wasteful, and peel- 
ing should be accomplished by means of a short immersion in boil- 
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ing lye. A 11% to 2 percent solution is used and must be kept actu- 
ally boiling. Varieties differ considerably in the time required to 
loosen the peel, but 2 minutes is usually sufficient. After being thor- 
oughly washed under the tap the peels are slipped off by hand and 
the sweetpotatoes again inspected for decay. They may be cut into 
slices like a or carrots, or split lengthwise into quarters or 
eighths according to size, and dried in that form. If sliced, 20 or 
25 minutes in steam is sufficient for cooking; if cut into quarters, 
the time should be increased to 30 minutes, as the sweetpotatoes must 
be thoroughly cooked. The temperature of the drier may be 145° 
to 150° F. at the beginning of the drying and may be raised 10° or 
15° after the product loses most of its moisture. Sweetpotatoes 
should remain in the drier until the pieces have become quite brittle 
and break readily under pressure. 

In humid districts in which the storage period for sweetpotatoes 
is comparatively short, an evaporator may be used advantageously 
for partially drying or curing them to increase their keeping period, 
The sweetpotatoes are brought from the field or market, spread on 
the trays one or two deep, and placed in the drier, which is kept at 
a temperature of 90° to 100° F. by slow, careful firing with all ven- 
tilators open. After 48 to 72 hours of this treatment ‘they will have 
lost 5 to 10 percent of their weight and will have become slightly 
shriveled superficially. All cuts or broken surfaces will have dried 
out. The sweetpotatoes are then removed and stored in bins or 
cellars in the usual way. The ordinary fungi that cause rotting in 


storage do not readily attack sweetpotatoes that have been subjected 
to this treatment, and the cooking qualities and flavor are entirely 
unaffected by it. 


BEANS AND PEAS 


If facilities for canning under steam pressure are available or can 
be procured, green snap beans and green peas should be canned 
rather than dried. It has already been pointed out that immature 
beans and peas deteriorate rather readily in storage when dried. 
There are also great differences in the quality of the product from 
the different varieties when prepared and dried in the same way. 
Some of the widely grown varieties of runner or pole beans make 
very acceptable dried products if harvested and dried when the 
seeds have reached two thirds to three fourths their full size. In 
some sections of the country it is a common practice to interplant 
such varieties of beans with corn, which serves to support the vines 
and to pick and dry the immature pods. Some varieties of bush 
beans also make very satisfactory dried products. Others make 
mediocre or poor pr oducts, tough iad woody in texture and deficient 
in flavor, regardless of the methods used in preserving and drying 
them. The numerous varieties of beans have not been studied in 
sufficient detail with reference to their quality when dried to make 
it possible to class them as desirable or undesirable for drying; con- 
sequently, unless it is definitely known that the variety being grown 
is one that makes a desirable product when dried in the immature 
stage, it is recommended that the beans be canned. If this is im- 
possible, allow them to become full-grown, when they will have 
increased very greatly in food value, before drying them. 
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Wax beans, lima beans, or mature string beans for drying should 
be gathered when full-grown but before the pods have begun to dry, 
shelled, blanched 3 minutes in boiling water with thorough agitation. 
dried, and spread on trays to a depth of not more than 1 inch. They 
should be stirred rather frequently in the first hours of drying. Con- 
siderable variation in the temperature employed is permissible, but 
the material should not be heated above 150° F. at the outset. 

Garden peas intended for drying should be gathered when in ideal 
condition for immediate table use—that is, when the seeds have at- 
tained full size and before the pods have begun to turn yellow and 
dry up. Shell them by placing the pods in boiling water for 3 min- 
utes, then spread on a wire screen having a mesh large enough to 
permit the shelled peas to pass through, with a box or basket placed 
beneath it. Rub the pods vigorously over the screen with the hands; 
this action will burst and empty practically all the pods much more 
quickly than they could be shelled by hand. The shelled peas are 
then given a very short dip, 1 or 2 minutes, in boiling water to which 
table salt has been added at the rate of 2 tablespoonfuls to the gal- 
lon; they are then drained, spread to a depth of three fourths to 1 
inch on the trays, and dried at 115° to 120° F. as initial tempera- 
ture, rising to 140° toward the completion of the drying. Stir occa- 
sionally while drying. Properly dried peas will be uniformly dry 
throughout, showing no moisture near the center when split open. 

Beans and peas that have been allowed to dry on the vines may 
advantageously be given a short treatment in the drier before being 
stored. Shell, spread to a depth of one half to three fourths of an 
inch in trays, and place in the drier for 10 to 15 minutes at 165° to 
180° F. This treatment will destroy insect eggs and bean weevils, 
thus reducing the possibilities of loss in storage; but it also destroys 
the vitality of the material treated, which consequently cannot be 
used for seed. 

CELERY 

To make an acceptable dried product, celery must be such as 
would be accepted without question for use fred Consequently, it 
must reach the drier without having been allowed to become heated 
and wilted in the crates. All diseased and discolored parts are re- 
moved, the leaves are stripped off, and the stalks cut by means of a 
rotary slicer into pieces about three fourths of an inch long. These 
pieces are steamed 3 minutes, or given a 2-minute dip in boiling 
water, spread about one half inch deep on trays, and dried at 135° 
F., with occasional stirring. If desired, celery leaves may be dried 
separately from the stalks, for use in flavoring soups and _ stews. 
They may be passed through the rotary slicer or dried entire. 
Blanch them 2 minutes, spread them thinly, and stir frequently, 
employing a temperature of 125° to 140° F. If intended for use in 
soup mixtures, stalks and leaves may be cut rather finely and dried 
together. 

TREATMENT OF PRODUCTS AFTER DRYING 


The beginner in drying is prone to think that the carefu. and 
exacting part of his task is over when his material has passed 
through the evaporator and that dried products need no particularly 
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close attention. Such is by no means the case. Dried materials 
are nonperishable only if they are adequately protected against 
absorption of moisture and attack of insects; if they are not given 
such protection deterioration and spoilage very quickly occur. Con- 
sequently, if the materials are to be protected against loss, close 
adherence to the instructions for curing and storing in the following 
paragraphs is not optional but imperative. 


CURING OR CONDITIONING 


Material as it comes from the evaporator is never uniformly dry; 
even in a single tray some pieces will have too much moisture for 
safety, while others will be somewhat overdried. If such material 
is immediately stored, deterioration and spoilage are likely to occur 
as a result of the growth and multiplication of organisms in the 
wetter portions. The curing or conditioning treatment prevents 
this. In reality it is a continuation at a slower rate of the drying 
process. The curing room should be a warm, dry room, screened 
to exclude insects, with blinds or shutters to exclude direct sunlight, 
and provided with bins or large boxes to contain the dried materials, 
The warm fruit is poured directly from the trays into a bin or upon 
the floor, and the product of several successive days’ work is added 
to the pile, which is thoroughly stirred at the time of each addition, 
to mix the freshly added warm fruit with that already present, 
The mass is thoroughly stirred daily for 2 or 3 weeks, the room being 
kept warm in the meantime. Asa result of this treatment the wetter 
portions give up some of their water to the drier portions or to the 
atmosphere, the moisture content of the entire mass becomes uniform, 
and a condition of equilibrium with the surrounding air, such that the 
material neither absorbs nor gives off measurable quantities of 
moisture, is presently attained. The operator will be able to judge 
when this condition has been reached by testing the “feel” of a 
handful of the pieces. In the case of fruits, material properly 
conditioned should yield no moisture when a handful is strongly 
compressed, but should be spongy and yielding, like a handful of 
rubber bands, and should fall apart again when the pressure is 
released. Fruit will show this condition when the moisture con- 
tent ranges between 20 and 24 percent. The last-named figure is 
the legal moisture content for evaporated apples and represents a 
limit that cannot be materially exceeded without danger of spoilage. 
If the fruit feels wet to the touch or sticks together when compressed, 
the moisture content is too high for safety, and the fruit should be 
piled fairly deeply on trays and returned to the drier for a few hours. 
In any doubtful case it is well to remember that while underdrying 
may result in a loss of material, overdrying is perfectly safe. No 
harm is done by drying fruits until the pieces are hard and hornlike, 
provided excessive temperatures have not been used. 

In the case of vegetables, drying should be continued until the 
material is hard and inelastic, and the conditioning process should 
not result in loss of crispness and brittleness. The moisture content 
when the material is stored should not be more than 8 or 10 percent, 
and it may be reduced somewhat below this figure with advantage: 
There are yery good reasons for making this difference in moisture 
content between evaporated vegetables and fruits. In fruits, spoil- 
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age is due to the activities of yeasts and molds that attack the sugars 
present, and these organisms are unable to grow or multiply when 
the moisture content of the material is below 24 percent. Most vege- 
tables contain considerable amounts of protein, and spoilage is afi 
due to the activities of bacteria and molds that attack proteins. Some 
of these organisms are able to continue their activities upon proteins 
when the moisture present is very little above 10 percent; also, slow 
destructive changes in proteins, not due to organisms but occurring 
spontaneously, may occur in protein-containing material with a mois- 
ture content above 10 percent. Consequently vegetable material 
should still be brittle and inelastic when the curing process is 
completed. 

If the curing room or the storage bins have been properly pro- 
tected against the entry of insects, material may be packed for stor- 
age as curing is completed. If there are any indications of insect 
infestation, or if there is any question as to the adequacy of the pro- 
tection against insects during conditioning, the material should be 
piled loosely on trays, returned to the drier, and heated to 165° to 
180° F. for 10 to 15 minutes immediately before packing.’ 


PACKING 


Fruits are packed commercially in wooden boxes lined with sev- 
eral layers of paraffined or waxed paper so placed that the edges 
overlap. The fruit is packed in under pressure from a powerful 
press so that it forms a compact, rather tightly compressed block. 
While the waxed-paper wrappings are not airtight, the compression 
of the mass prevents the penetration of air into the interior, so that 
changes in moisture content are confined to the surface of the block. 
Since the protection given by the wrappings is largely destroyed 
once the package is opened and part of the contents removed, the 
10-, 25-, and Suen boxes are not well adapted to home use be- 
cause of the deterioration that is likely to occur before all the ma- 
terial is used. For storage of home supplies, smaller containers that 
are nearly or quite airtight and readily resealed after opening are 
desirable for fruits and a necessity for vegetables. Tin cans with 
closely fitting slip covers—lard cans—are available in various sizes, 
and tin cans with friction tops of the types in which sirups, coffee, 
cottonseed cooking oils, and other food products are sold are equally 
good. Glass jars are satisfactory insofar as protection against in- 
sects and moisture are concerned but are bulky, expensive, breakable. 
and have the disadvantage that they do not exclude light. Paper 
cartons made of heavy paper infiltrated with paraffin and provided 
with closely fitting slip-top covers are also satisfactory. Paper con- 
tainers that are not moisture proofed are to be avoided, as moisture 
absorption occurs, and infestation by insects that bore through the 
paper may also occur. For these reasons attempts to store dried 
products in cloth or paper bags without some additional protection 
against access of moisture and insects are likely to result in spoilage 
and loss of material. 


* Various fumigating agents are used in commercial plants for controlling insects, All 
of these have some characters that render their use by inexperienced persons and under 
ordinary home conditions inadvisable. Hydrocyanic acid gas is an intensely poisonous 
gas; carbon disulphide is inflammable and explosive; and carbon tetrachloride, although 
Safe, is much less reliable. Heat treatment is not ideal but is the safest method avail- 
able at present for general home use. 
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STORAGE 
The room in which dried fruits and vegetables are to be storedil 


must be warm and dry. The ordinary pantry or storeroom com- | 


municating with the kitchen is not well suited to the purpose, sinca™ 
the constant evaporation of water from vessels on the stove keepg 
the air quite humid, and evaporated materials consequently take up 
moisture and ultimately spoil. An airy attic that is kept warm by? 
flues or pipes passing through it from the living rooms below makes” 
an ideal storage place; containers of dried products may be placed] 
near the pipes so that they are kept slightly warm. If the house has" 
a furnace, open shelves may be constructed near it in order that the | 
material may be kept dry and warm by the heat of the furnace. 


In districts having exceptionally long periods of high humidity? 


and almost constant “rainfall at certain seasons, special « care will be 


necessary in order to avoid spoilage of dried material. At such™ 


seasons the packages of dried fruits and vegetables should be opened] 
and examined, and any that appear to be taking on moisture should) 


be returned to the drier or to the oven of the cookstove and given @ 


sufficient heating to restore them to their original condition. One 
such treatment in the course of the rainy season is usually sufficient} 
to prevent any loss, but the material should be examined from time” 
to time and given a second treatment in case any portions of it 
appear to be too moist for safety. 
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